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New Lamps of the Edison Company. 

The march of improvement in the Edison 
system has resul'ed in the perfecting of a 
new type of lamps of much greater economy 
than those which have been made by them 
so many years. Broadly stated, the new 
High Economy lamp of the Edison Com- 
pany carries with it a saving of one-tbird the 
power required for the former style, and 
whereas the company f.rmerly guaranteed 8 
to 16 candle power lamps to the mechanical 
horse power, they now guarantce 12 for an 
expenditure of the same power, or 15 to the 
electrical horse power. The old plants of 
the company are being rapidly fitted with 
the new lamp, which, of course, marks in 
the mind of the user of the plant the fact 
that electric lighting is making su's‘antial 
progress. The new 16 cand'e power Edison 
Jamps range from 90 to 125 volts and require 
only 3,5 watts per candle power. 

These facts have an important bearing on 
the relations of electricity with commerce. 

Figure 1 isa cut of the Edison new } am- 
pere lamp. 

The 100 candle lamp shown in Fig'{2. is 
also one of the new type of lamps, and 
ranges from 90 to 125 volts, requiring an 
energy of 37, wa'ts per candle power. 

The lamp shown in Fig 3is one which the 
advances of the storage battery art has called 
into beg. It has been specially construct- 
ed for use in this connection, being of com- 
paratively low E. M. F. (60 volts) and 
requires ovly 2} watts per candle power. 
The Edison Company is now also making a 
series of lamps of similar economy for bat- 
tery purposes, but running from 20 to 40 
volts and from 10 to 32 candle power. 

The spiral lamp sbown in Fig. 4 is one 
that is used in connection with Ed son cen- 
tral stations. It is of high resistance, and 
requires 150 volts to Lring it toincand: scence. 
When, therefore, it is run at 110 volts it 
gives but a dim light, and this is what is 
desired, the lamp being intended for a night 
lamp, in bearooms and other places where 
only a small amount of light is desired. 

—————_ + > —_—_—_ 
Touching Telephone Charges. 

Discussing, among other things, the pro- 
position before the Ohio legislature to limit 
telephone charges, the Cincinnati Commercial 
Gaze te says : 

‘“‘There are many people who have a 
singularly false idea of the telephone busi- 
ness, and the anxiety to meddle with it is in 
proportion to the ignorance about it. 

‘*One of the common notions is that the 
telephone is not costly, but is the matter of a 
wire and atin pan anda ‘hello girl’ or two 
and a few poles.: The fact is, the telephone 
is an exquisitely fine and expensive machine; 
and a piano is a plain article of furniture and 
simple as a work-bench compared with the 
wonderful mechanism of a telephone ex- 
change. 

‘‘In this city we have perpetual service. 
The telephone calls are answered at all hours 
of the day and night, and on Sundays and all 
holidays, greatly to the convenience and 
comfort and sense of security of thousands of 
households, and a sworn statement shows 
that the annual cot of running a telephone 
exceeds sixty dollars—the aciual- cost of 
operating and muintaining the three thou- 








ceed ra of the Cincinnati district in 
1887 being $180 631.26; average cost to 
subscriber, $60 21.” 


Growth of Telephone Business in Atlanta. 

The telephone exchange at Atlanta, 
Ga., has been removed into new offices. For 
some time past, employes of the telephone 
company have, under the direction of 
District Superintendent W. J. Cole, Electri- 
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" @rupheen Stock meted, 


The Wash'ngton Capital's article on Graph- 
ophone stock last Sunday created a com- 
motion in Washington and set a great many 
people to inquiring further in regard to 
this enterprise. It also set the principal 
holders of the stock at work to sustain the 
price of it, and the result was that there was 
something like a bull movement staried- 
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cian George Cole, aud Manager Gentry, 
been busily engaged in the construction of a 
new switchboard, and the arrangement of a 
new operating room in the rear of the old one. 
When work was completed, at midnight 
Night Chief Operator L H Lofton took 
pos-ession of the new quarters, and made 
the first connection called for on the new 
board—402 on 1108. The new quarters are 
pleasant and commodious, and contain all 


the latest improvements in telephonic 
machinery. The new board accommodates 
2,000 wires. 

ame 


..-- A contract has been closed with 
Messrs. Ruffin & Bullow, of Danville, Va., 
for a Thomson-Housion system of electric 
lights to be in operation in Oxford, N. C., by 
April 15. ‘ 


The object seemed to be to get the mar 
price bick to 10, which is par. The officers 
of the company gave out a good many cop- 
fident statements during the week, and yes- 
terday afternoon a so-called auction of 500 
shares, which was advertised for several days 
in the daily papers, took place. It is under- 
stood that the stock which was advertised 
was not really transferred, but simply 
knocked down at 10}, in order to establish 
the fact that the stock is quoted above par. 
It is qui'e probable that this price will be 
maintained for some time to come, and that 
those who wisb to realize at that figure can 
do so. It appears that only about 10,000 
shares of the 60 0110 have been sold in small 
Jots, the remainder being held in large 
‘blocks, where it is lkely to stay for the 
‘pres nt. This, of course, is very creditable 








10 ‘the management. 


Entered at Post O@ee, New York, as Mail Matter of the Second Care. 


THE CONVENTION 


Electric Light Men assemble in 
Pittsburgh to Honor the 
Advance of Electricity. 





AN ATTENDANCE OF NEARLY THREE 
HUNDRED. 





A Number of Exceedingly Thor- 
oughly Interesting Papers 
Discussed. 





NEXT MEETING WILL BE HELD 
IN NEW YORK. 


8. A. DuNCAN WAS CHOSEN PRESIDENT, 
Dr. Otto Moses CHAIRMAN OF THE 
EXxkouTivE COMMITTER. 





Pit'sbargh, erstwhile known as the city of 
perennial smoke, now the proud po-sessor of 
the becoming title “city of everlasting gas,” 
must have been almost paralyzed this week 
by the advent in her midst of anew and 
strange speaking race—men who gave fre- 
quent vent to mysterious words and phrases, 
unknown to her gas-inflated citizens. What 
a wonderful place Pittsburgh has become 
since they have made a pepper-box of the 
earth’s crust hereabouts! Contrary to the 
practice of this, the business end of the 19th 
century, water is at a discount in the ag- 
gravdizement of material in'erests; they do 
not water stocks (or anything else) here; 
but they simply hitch a gas well to the 
scheme and the inflation becomes a fact, and 
surptisingly fills the latent capacity better 
than water by long odds, because it extends 
its plenary functions even to the pockets of 
the interested ones. What an Elysium this 
section would be for Doctor Ox! 

’ Withall his versatility and inventive powers, 
even Jules Verne could not do justice to the 
wonders natural gas has performed for this 
once begrimed and besooted city. Even 
the once apt 1 kening of Pittsburgh at night 
to ‘* hell with the lid off ’ has become xn ob- 
s lete simile: and to-day it is one of the 
cleanest cities iu the countiy: Rolling mills 
ionum: rable, iron works of every descrip- 
tion, foundries, steel works, glass factories, 
and a bewildering maze of miscellaneous in- 
dustrial establisbments, whose somber chim- 
neys not long since vomited forth gloom 
striking masses of inky smoke, representing 
billions upon billions of foot pvunds of 
wasted energy, are to-day fulfilling their 
patural functions in the most aristocratic 
manner, and are as clean as though they go 
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a Turkish bath every morning. Almost 
without exception every private house in 
this district uses the gas for all heating and 
cooking purposes. It is fairyland of the 
fable reduced to fact. Gas everywhere. Go 
to your kitchen stove these cold mornings, 
light a match. turn the gas-tap, and—pouf! 
you can broil a steak in three minutes. 
Think of that, ye suffering Benedicks of the 
East, whose souls are harrowed with the 
daily task of teasing and coaxing the slug- 
gisbness of hard coal into a semblance of 
life and activity, and whose soles bear the 
veleran’s campaign marks of the clinging 
tack and enable you to count the incendiary 
expeditions of the winter. And envy leaves 
her trail not alone in this little abolition of 
the tack and bare feet. You should see the 
faces of electric light plant owners as they 
watch the boiler furnaces! 
spickandspan new apparently, not a trace of 
ashes, cinders, coal dust, and yet when open- 
ed displaying a quivering heat that fairly 
makes the water burst into steam. And our 
delegates from coal-burning districts think of 
their own boiler-bouses, with the coal dust, 
ashes, ana grimy firemen shoveling the 
filthy food into the hungry maws of the 
furnaces. Truly it is ground for envy. 

Natural gas has certainly been a magic 
wand to this city, already gifted with more 
than her share of the goods of industrial ad- 
vantage. 





FIRST DAY’S SESSION. 


The meeting was called to order at 12 m. 
on February 21, at the Monongahela House, 
Pittsburgh, Pa., by the president of the asso- 
ciation, Mr.J. Frank Morrison, of Baltimore. 

The president addressed the convention as 
follows : 

Gentlemen of the Convention :—When the 
National Electric Light Association in its 
wisdom decreed that its next meeting should 
be held in this city, it was certainly an evi- 
dence of our faith in the stability of the busi- 
ness in which we are engaged. 

The cheapest of coal, the natural gas— 
every element that nature could furnish for 
illuminating purposes, are here spread out 

- freely without money and without price. 

To face these existing conditions the elec 
tric light, which is comparatively expensive, 
must have behind it the backing of nerve and 
courage and an unbounded faith in the good 
taste of the people of Pittsburgh, who, with 
its greater cost, have adopted it in preference 
to that of its mighty competitors—that light 
which not only illuminates but adorns their 
dwellings, their mercantile houses, and their 
public buildings. 

Seven years ago the first Electric Lighting 
Company was started in Pittsburgh with 14 
are lights. It struggled along against the 
prejudice against time-honored usages for six 
years, at which time three hundred light. 
were burning where there had been ones 
Here a new era opened, and within the short 
space of eighteen months the electric light- 
ing business increased to 350 arc and 20,000 
incandescent lights, which now blaze in a 
constellation of glory, reflecting credit upon 
its progenitors. During the past six months 
we find that great progress has been made in 
cheapening the methods by which electric 
lighting is produced ; this is noticeably the 
case in the arc lighting business. 

The extension of arc lighting since our 
last meeting has been something marvelous, 
while even that has been outstripped by in- 
candescent lighting, both by direct and al- 
ternating systems. 

There are to-day in this country at least 
8,000 isolated arc or incandescent plants 
and over 1,000 central stations. At our last 
annual meeting there were im operation in 
the United States, approximately, 125,000 arc 
lights. Since that time there have been in- 
stalled and contracted for probably 50,000, 
bringing ihe present actual total within the 
neighborhood of 175,000 arc lights. 

‘The number of incandescent lights at our 
last meeting was slightly over a million and 
a quarter. The installations and contracts 
made since that time are reported to foot up 
nearly half a million, bringing the present 
total to about one million seven hundred and 
fifty thousand, giving, it will be noticed, on 
the whole business, a proportion of about 
ten incandescent to one arc. These are sta- 
tistics which exhibit extraordinary growth, 
and yet are conservatively estimated. 

I beg again to urge upon the members of 
this association the necessity of intelligent 
and well directed efforts toward the more 
perfect construction of lines and installation 
of apparatus. While some fatal accidents 
have marred the record of the past six 
months, I am glad to say that they have 
been fewer in number and less chargeable to 
the danger of the system itself than have 
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been similar casualties in any other calling 
that involves the use of power-driven ma- 
chinery. 

The attendance at this meeting is sufficient 
evidence of the success of this association. 
The secretary’s report shows a membership 
of 168. By reference to the report of the 
treasurer we find that a fairly good financial 
showing is made, with a debt of only $98, 
and with $971 in the treasury to cover all 
expenses of the present fiscal year, we need 
have no fears on that score. 

Considerable progress has been made by 
Arthur Steuart, chairman of the legal com- 
mittee, toward bettering our condition in the 
patent office. This is a matter to which 
your attention wil] be strongly directed 
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during the present convention, and I ask for 
it your calm and carefulconsideration. You 
will be called upon to decide whether or not 
further steps shall be taken in the direction 
already pursued. I am seriously of the 
opinion that, for the better protection of 
those engaged in the electric lighting, whose 





first investments depend largely upon the 
validity of their patents, we should, if it is 
possible to do so, prosecute to a successful 
conclusion a work so well begun by the 
legal committee. 

Papers will be read as follows : On ‘‘ The 
Practical Side of the Distribution of Al- 
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ternating Currents from Central Stations,” 
Mr. T. C. Smith, Pittsburgh ; on “ Under- 
ground Conduits for Arc Lights,” Dr. W. W. 
Leggett and Mr. Jesse M. Smith, Detroit ; on 
‘* Incandescent Lamps,” Dr. Otto Moses, 
New York; Mr. A. L. Reineman, Pitts- 
burgh; on ‘‘ Electric Motors,” Dr. G. A. 
Liebig, Baltimore ; on ‘: The Economic Value 
of Steam Pressure Records,” Jas. B. Edson, 
M E., New York; on ‘‘ Leather Belting, 
its Origin and Progress,” Charles A. Schieren, 
New York; on ‘‘ Independent Engines in 
Incandescent Stations,” W. Lee Church, 
Pittsburgh ; on ‘‘How Can We Protect our 
Watches from Magnetic Influences?” Philip 
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Lange, Pittsburgh. 

Permit me to congratulate the association 
upon the excellent work done by Dr. 
Duncan, chairman of the executive commit- 
tee who had been so ably assisted by his 
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colleagues, and who has shown his signal 
executive capacity by the excellent manner 
in which he has prepared for the prompt 
transaction of the business of the association, 
and for the comforts of its members. 

I desire to call your attention to one or two 
points which reflect a great deal of credit upon 
the citizens of our own country, and per- 
haps, to put it mildly, negligence on the part 
of those abroad. Statistics show that in this 
country we have 178,000 arc lamps in ser- 
vice, and also a large number of incandescent 
lights. Now the question naturally arises, 
why should we have made such headway 





on this side of the Atlantic, and why should 
the business have been practically at a stand. 
still on the other side? The answer may be 
given in two words—vicious legislation. If 
oue absolutely inimical to progress had 
—— out an act of parliament which would 
ave absolutely quenched electric lights in 
Great Britain and Europe he could not have 
better succeeded than those who framed that 
infamous act known as the Parliamentary 
Lighting Act, which bas paralyzed that in- 
dustry, bas smothered invention in that di- 
rection, and which finds its only vent in the 
spleen which casts slurs upon those of us un 
this side of the Atlantic who have been dili- 
gently engaged in procuring this light which 
has been so popular amongst all classes of our 
people. A few years ago it was only the 
rich who could enjoy this luxury. To-day, 
it is brought to the door of the poor man’s 
house, and withip a year or two more it will 
be the popular light which will not only take 
the place of the illumination by gas, but will 
take the place of the coal oil lamp, and wili be 
within the reach of every one who is capable 
of reading and who is desirous of using the 
electric light for that or any other purpose. 

I now have the pleasure of introducing to 
you Major W. C. Moreland, who will offer 
you the privileges of the city of Pittsburgh 

Masor MORELAND addressed the conven- 
tion as follows: 


Mr. Presiient and Gentlemen of the Con- 
vention: I cannot present myself in the 
shape of a bouquet, nor can I hope to receive 
your we encomiums by my personal 
appearance. I regret that your convention 
is held on election day, when all the bars are 
closed, excepting those to the hospitality of 
the people of Pittsburgh. I have been re- 
quested by the mayor of the city of Pitts- 
burgh to give you a welcome to this city. To 
me it isa personal pleasure thus to speak— 
first, because I have a warm personal interest 
in all the men connected with the develop- 
ment of electricity in all its parts, and be- 
cause in this convention sits a man who, 
forty years ago, was my master and my 
boss; taught me how to carry a telegraph 
line—how to make a connection; taught me 
something about a magnet, a little bit about an 
instrument, and asked me on one occasion to 
go—not very far from where we are sitting— 
to see whether the lines were not broken 
between two poles; told me how I could test 
whether or not the connection existed be- 
tween those two poles, by putting the two 
ends of the wire to my tongue. I did it, 
gentlemen, and fell over the hill. (Laughter. ) 
I sat opposite him when the first telegraph- 
ic communication between New York city 
and New Orleans ever passed over this part 
of the continent. I heard him say that he 
had carried the wires through the marshes of 
Louisiana, along through the whole of the 
South to Louisville; from Louisville to Cin- 
cinnati, from Cincinnati to Pittsburgh, and 
at Pittsburgh he stopped to see whether the 
Eastern connection was correct or not—my 
friend, David Brooks—the man who intro- 
duced electricity into the city of Pittsburgh, 
and made the first connection ever known in 
this country by wires connecting the extreme 
East and the extreme South. (Applause.) 

I have, in addition to that, gentlemen, a 
personal pleasure in asking your attention to 
the industries of the city of Pittsburgh. If 
you have leisure to examine them they are 
worthy of your study, and we are glad that 
such a convention as this has assembled in 
our city, representing, as it does, not only 
experimental, but great brain power. You 
have solved the great problem that was in the 
mind of Benjamin Franklin, who claimed 
that electricity was at last to be subordinated 
to the uses of man. You have brought it to 
our homes, you have brought it to our indus- 
tries, and who can tell where, with your in- 
dustry, your brain, your perseverance, it may 
at last land? It has now become, not a 
commodity, but a pleasure, at our homes and 
firesides; and after a while it may be that 
we of to-day may be laughed at as being in 
the very incipiency of the power of elec- 
tricity. 

Gentlemen, I have a personal pleasure in 
meeting you, not only because an old elec- 
trician myself—that is to say, a novice in 
electricity—but one who sympatbizes with 
the progress made during the lust thirty years 
of time, and, secondly, because you are right 
in the place where, of all other places, we 
want electricity practically applied. I know 
nothing about your purposes; nothing about 
the progress your society has made; but, in 
the name of the city of Pittsburgh, as the 
representative of its mayor, I bid )ou a most 
hearty welcome, and am glad to say to you 
that, after the election is over to-day, every 
place will be open for the convention. (Ap- 
plause. ) 

Tue PRESIDENT: I now declare this con- 
vention open for the transaction of business. 
The first bu-iness in order will be the read- 
ing of correspondence. 

The secretary read a letter from Mr. G. 
S. Bowen, expressing his regret at being 
unable to attend the convention, also a letter 
from Mr. F. G. Osborn, Chairman of the 
Committee on Progress of the Engineers 
Society of Western Pennsylvania, inviting 
the members of the association to attend a 
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meeting of that society at 8 o’clock in the|receive my reply, and Iexpected to answer 


evening. 

On motion of Mr. Duncan it was agreed 
that the invitation be accepted and that the 
association attend the meeting of the Engi- 
neers’ Society. 

Mr. Duncan: I move further, sir, that an 
invitation be extended to the Engineers’ 
Society of Western Philadelphia to attend 
the sessions ef this convention at their con- 
venience, and participate, if they so desire, in 
the discussion that may take place. The 
motion was carried. 

A letter was read from the Allegheny 
County Light Company, inviting the mem- 
bers to visit the station of that company. On 
motion the invitation was accepted. A 
similar invitation from the Westinghouse 
Machine Company was read and accepted. 

A telegram was read from Mr. H. C. Davis, 
President of the Electric Club of New York, 
tendering to the association the use of the 
club house in the event of their holding the 
next convention in the city of New York. 

On motion of Mr. De Camp the communi- 
cation was referred to the committee to be 
appointed to name the place for the next 
meeting of the association. 

A letter was read, signed by several West- 
inghouse sub-companies, enclosing a contri- 
bution by those companies of $1,150.00 ‘‘ to 
encourage the best interests of the associa- 
tion.” 

The communication was received with 
applause, and, on motion, accepted, with the 
thanks of the convention. 

The report of the secretary and treasurer 
was read and accepted. 

The report of the chairman of the execu 
tive committee was read by Mr. Duncan, ard 
on motion of Mr. H. W. Pond the action of 
the executive committee was approved. 

The recommendation of the executive com- 
mittee that delinquent members shall be 
notified at once that they are in arrears, and 
that they will be dropped from the rolls 
after the expiration of thirty days if their 
dues are not paid, was, on motion, adopted. 

Mr. Duncan: I submitted in writing, as 
provided by the constitution, and left with 
the secretary, an amendment to the consti- 
tution in regard to the question of dues. 
The dues at the present time, are an initation 
fee of $10 and yearly dues of $10. It is 
very evident to the members of this associa- 
tion that for some time past the association 
has omitted to have its reports printed, but 
the association has not had the funds to 
properly proceed with that work, and to 
print those as they should be printed in 
pamphlet form, and it is only at this meet- 
ing that our funds are in such shape that we 
could possibly proceed with the work. The 
matter had given rise to considerable debate 
and di-cussion, and in order that it might be 
brought properly before the association at 
the right time, I submit the following 
amendment to articles of the constitution: 
‘*That the yearly dues of the association 
shall be $20.” I submit that as an amend- 
ment to articles of the constitution, and ask 
that it may lie over for consideration until 
to-morrow morning to be made the special 
order of business at our opening meeting 
to-morrow. Motion carried. 

Tue PRESIDENT: In pursuance cf this 
provision of the constitution, I will appoint 
as the committee on this amendment, Mr. 
Duncan, Dr. Moses, and Mr. Weeks. 

Mr. Dincan: Mr. Chairman, I desire to 
make the following motion, which was unani- 
mously recommended by the executive com- 
mittee—that Prof. George Forbes, of London. 
England, be elected an honorary member of 
this association. Carried. 

Mr. Lyncu: I should like to make a 
motion for the appointment of a committee 
of five for the nomination of officers for the 
ensuing year, said committee to also make a 
recommendation to the association for the 
next place of meeting; the committee to be 
appointed by the chair. Carried. 

Prof. Thomson’s paper was read by Mr. 
E W. Rice, jr. 

THE PRESIDENT: The paper is now before 
you for discussion. 

Dr. Moses : [ have been informed that 
Prof. Thomson being absent, as the second 
on the list, the president requests that I shall 
speak to the resolution. I feel like — 
a passage that I think will reverberate in a 
your hearts: ‘‘ The boy stood on tbe burn- 
ing deck, whence all but he had fled,” I do 
not see another member of that committee. 
(Laughter.) When that committee was 
appointed, the president did me the honor 
to ask me to serve as the chairman, but for 
two very good reasons I declined. The first 
was—which he recognized when I declared 
it, and no doubt the convention did—that 
there were others more competent than 
myself to fill that place. Another reason 
was that [ intended to return to Europe on 
some business that I had left uncompleted, 
and I did not know how long my business 
would detain me. In fact I was right, 
because I have but just returned. Within the 
last three days I received a communication 
from the chairman of the committee asking 
me for my opinion of the report which has 
just been read—asking my approval or dis- 
approval. I gave neither the one or the 


other, as the time was too short for him to' 





him at the convention in person. As he is 
not here and has kindly submitted to the 
convention a paper which embodies bis own 
views on the subject, I believe that I should 
speak for the committee, since they appear 
derelict in their duty. It must be borne in 
mind that a committee of solid men was 
appointed before this one was formed who 
did some preparatory work, but who 
declined to proceed further in the investiga- 
tion without some money being put in their 
hands for experiments. But the president 
of our association, with his usual intuition, 
appointed a committee composed of men 
that had laboratories at their command. If 
my memory serves me, that committee con- 
sisted of Prof. Thomson—we all know how 
admirably fitted up his laboratory is—of Prof. 
Duncan of Johns Hopkin’s University—we 
know how much care and time Prof. 
Rowland and himself have spent on that 
laboratory—Mr. Hamilton, of the Western 
Union, who has entire charge of the electri- 
caloutfit of the Western Union Company ; 
Mr. Lockwood of the Bell Telephone Com- 
pany, known to you all by his writings and 
his active investigations in the direction of 
telephony; Dr. Waldo, who has had several 
university laboratories under his command, 
it and Mr. Shellenberger, of the Westinghouse 
Electric Lighting Compauy. All of those 
gentlemen, as you know, are fully equipped, 
aud although he added me as akind of tail 
to the kite, I suppose, out of compliment. 
However, I gave my reason, and he accepted 
it and put me as second on the committee 
—perhaps because I had refused the chair- 
manship. ButI didnot intend to take any 
of the work out of the hands of those gentle- 
men, because I knew that ell the different 
branches of installation would be properly 
represented by them. There was the tele- 
phone insulation, telegraphic insulation, 
high current electrical insulatien—general 
scientific treatment of the subject, so that 
the committee was formed for the purpose 
of getting an exhaustive report. Now the 
reasons that have been advanced by the 
chairman of the committee are very valid in 
some respects; yet, as I only received a com- 
munication but twodays before the meeting 
of the convention, asking my opinion on the 
subject, I am led to believe, though I bave no 
absolute reason for saying so, that other 
members of the committee may be in exactly 
the same position as myself. They may 
not have received sufficient notice to enable 
them to give the report the attention it de- 
serves. do not feel as if that committee 
should be discharged. They are all good 
men and true. I am speaking for the others, 
I know myself to be true; whether I am good 
in that direction might be found out. I 
would suggest that the chair should be in- 
vited to reappoint them, and to make any 
one of them the spokesman—not so much for 
furnishing a report, as is usually the case with 
chairmen of committees, bui simply to be a 
head. There must be a beginning. We can- 
not muke round robins in committees, but 
every member of that committee is able to 
do good work, and I think that the conven- 
tion would be very much benefited by get- 
ting their experience, and I hope that the 
next report of this convention, which will 
no doubt be brought out in excellent style 
by the secretary, supplemented by the cash 
assistance that we received 'o day, which 
will enable us to publish a fine report, will be 
furnished with a report on insulation that 
will be of benefit to this convention, and 
that will be somewhat of an honor to Ameri 
can elocutionists for its thoroughness and 
fullness, and I bope that it may be a type for 
future reports that may be submitted to this 
convention. 

Mr. DeCamp: I agree with Dr. Moses in 
thinking that that committee should be con- 
tinued. There is a great deal in it for dis- 
cussion and which should be brought out in 
the course of some paper which could be pre- 
sented to the association before the close of 
this meeting, which the members of this com- 
mittee will have the benefit of, I suppose, 
when the reports of the association are pub- 
lished. There is a great deal in that report 
which will come under the head of our un- 
derground discussions, as well as the report 
on our overhead lines. I will therefore move 
at the close of this discussion, if there is to 
be any on this particular report, that the 
committee be continued as it is, to report the 
next meeting of the association. 

The motion was seconded by Mr. Lynch 
and carried. 

Mr. Leceett: I wish to make simply a 
suggestion which occurred to me as this pa- 
per was read. It is doubtless a suggestion 
which has arisen in the minds of members of 
this committee, but it is barely possible that 
it may not have. That is the effect upon a 
lead-covered cable, of a short kink in the 
cable, or of a dent in the lead—the com- 
pression of the insulation whereby the in- 
sulation is rendered a better conductor, and 
so at that point there is a better opportunity 
for the current to leak out. I suppose that 
has occurred again and again to members of 
the committee. Inthe matter of insulation 
it seems to me that would be a good point to 
consider. The same, of course, should be 
considered in respect to other insulations be- 





side the lead covering. There is one other 
point that occurred to my mind in the read- 
ing of the report that possibly might properly 
come under the consideration of some other 
paper. I notice Prof. Thomson refers to the 
high potential of the alternating current— 
whether that matter has been considered as 
to whether it is as high a potential as is reck- 
oped—as 1,000 volts—whether or not the 
alternation of the current, whereby at one 
instant there is no current, at the next instant 
a current in one direction, and the next in- 
stant no current, and then a current in the 
opposite direction—whe her or not the po- 
tential, instead of being 1,000 volts, isnot 500 
volts—I do not refer to the potential, I refer 
more particularly to the action of the insu 
lation—whether or not the conductivity of 
the insulation is not required to carry a c ir- 
rent of 500 volts rather than 1,000—whether 
it is not an average between no current and 
full current, and whether that does not ac- 
count for the fact, which I understand to be 
a fact, that with the Westinghouse alternat- 
ing current they have put underground a 
number of their lead-covered conductors with 
good results—whether the result is not due 
to the fact that there is less required of the 
insulation. 

Mr. Rice: If I am allowed to answer Dr. 
Leggett on that point I would say it is just 
about the other way. The potential that the 
insulator has to stand on a thousand volt al- 
ternating circuit is two thousand volts, just 
about double wha; would be on a direct cur 
rent That is occasioned by the wave going 
up for two thousand volts and then goin 
down to zero. When you say two thousan 
volts it means an average of one thousand 
volts, and for a certain period of time that 
has to go to two thousand volts, making an 
average of one thousand. Perhaps the rea- 
son we do not have any more current with 
the alternating current than the direct is that 
there is no active kick to speak of on a dis 
ruption of the line; whereas with a direct 
current there is quite a kick. 


Dr. Moses: I am glad that Mr. Rice has 
spoken on the question of the excess of po- 
tential above the general average, and also 
that Mr. Leggett has called attention to the 
fact. It is a mere hyputhesis that the poten- 
tial rises to two thousand volts, because in 
measuring those currents Prof. Rice will 
bear me out that he has never seen indica- 
tions with an alternating current of a thou- 
saud volts potential. 1t therefore simply be- 
comes a hypothesis. Because the current 
goes to zero and rises from zero it is sup- 
posed that the average must be one thousand. 
and that the extremes should be zero and one 
thousand. But there is no evidence in that 
fact whatever It is a surmise, and it would 
be a very important thing for this committee 
to bear that in mind, and the secretary in 
making notes of these things would oblige us 
by sending to the chairman of the committee 
these points, so that they may be worked up. 
They are very important to be known. | 
myself am pleased to hear that suggestion of 
Mr. Leggett, that the condensation of a lead- 
covered cable may act somewhat in the light 
of points in static discharge. 


Mr. Leacett: My point on that went a 
little further-—the compression of the insula- 
tion itself, For instance, carbon chips will 
form a very excellent resistance tor the pas- 
sage of the electric current, yet if you com- 
press those carbon chips they become a good 
conductor. The question is whether the 
compression of the insulation by the kink in 
the wire, or by the bend in the wire, does not 
serve at that point to make the insulation a 
better conductor. 

Dr. Mosss: I would say that perhaps the 
compression at that point will be extended 
as a pressure in the liquid, because these in- 
sulating materials areexpanded and extended 
uniformly throughout the mass in the neigh- 
borhood of the compressed point; so that the 
pressure will be distributed very evenly 
throughout. In the telephone, for instance, 
when the carbon bution is compressed, it is 
not impossible that the compression extends 
throughout the whole mass, and the multi- 
plicity of points brought into varying con- 
tact produces the effects stated; so that the 
compression may thus extend through the 
whole mass. I think unless there is an in- 
duction taking place, each reversal of the 
current, that I first suggested, that the point 
of pressure might be the one most dangerous, 
and the one which should be very carefully 
looked after. 

Mr. De Camp: I cannot claim any practi- 
cal or theoretical knowledge as to this alter- 
nating current. I will simply put myself in 
the position of an asker of questions. 1 have 
generally understood that one of the diffi- 
culuies in maintaining perfect insulation with 
direct currents is in the obtaining of insula- 
tion to cover a given number of volts, and 
to provide against what I understand is the 
reactionary current arising from various 
causes. Dr. Moses states, and therein agrees 
with Prof. Rice, that the alternating current 
runs from zero to 2,000 volts. 

‘THE PRESIDENT: Mr. Rice stated that the 
current ran from Zero to 2,000 volts, bu! Dr. 
Moses stated that was a hypothesis, and that 
there was no proof of it. 

Mr. De Camp: It is a case of “not 





roven;” but do we stand convicted until i 
ls proven ? 

Tue PRESIDENT: The first proof will be on 
the part of Dr. Moses. 

Dr. Moses: We stand as to that as Fara- 
day says we always should stand in the face 
of an hypothesis, with a suspended judg- 
ment. 

Mr. De Camp: We shall have to hold that 
judgment in suspension until it has been 
demonstrated by every manager of electric 
lights that slight intermissions of currents are 
pretty sure to be developed by any reaction- 
ary current which is, intentionally or other- 
wise, created on that circuit. I think that 
that is correct. That of course is not only 
liable, but certain to be developed at par- 
ticular locations, and it is likely to create 
others, It just occurred to me t if this 
alternating current is of that nature, that it 
is a constantly reactionary current—continu- 
ally so—and hence 4 conclusion would be 
that the difficulty of insulating against that 
kind of current would be greater than that 
of insulating against a constant current. 

Mr PrReEsipent: Will you permit me to 
interrupt you a moment? A paper has been 
—— by Mr. Shellenberger, entitled ‘“‘ The 

nergy of Alternating Currents” This 
per will be read to-morrow ; and this dis- 
cussion will perhaps then be more appropri- 
ate than it is now. 

Mr. Eustis: With regard to underground 
wires I wish to mention a little result that 
came to my notice some time since, which 
may be of some use to the convention. In 
Prof. Thomson’s paper he states that, after 
the cables are once laid, they are then not 
liable to be disturbed, owing to the mechan- 
ical covering outside. But I know of one 
particular case in which the insulating wires 
were laid in a conduit, by a railroad track, in 
a box about six inches square. Three or four 
wires were laid in that loosely. Every time 
it rained the water from the side of the tracks 
washed more or less through this conduit, 
and carried with it, I presume, some sand. 
At all events, after the wires had been laid 
there about two years the insulation was 
found to be destroyed, and on drawing the 
cables out it was found to be due almost 
entirely, as far as outside appearance went, 
to the purely mechanical injury. The only 
explanation that I can see for that was the 
fact that, as the heavy trains went over this 
conduit, they compressed the ground, and 
the cables being laid, as it were, suspended, 
owing to its own stiffness, the two wires 
slipped by each other and gradually chafed 
the face of the two wires, one upon the other, 
and cut the insulation through. If any one 
has had a similar experience I think it would 
be a benefit to the association if he would 
state it. 

Dr. Moses: I would like to ask if those 
wires were suspended or laid on the board, 

Mr. Eustis: They were simply laid loose. 

Dr. Moses: Not only holding their own 
weight? 

Mr. Eustis: They were thrown into this 
box loosely, and they were undoubtedly full 
of kinks. My idea is that, as the box gave 
from the weight of the trains, the wire being 
loose in the box, because of its own stiffness, 
would spring against one another, the two 
wires bending differently. 

Dr. Moses: I would like to mention in 
connection with that, some curious facts that 
came to my attention yesterday, and which 
were told to me while several members of the 
committee were being hospitably entertained 
by the gentlemen here. We were visiting the 
Westinghouse works, and saw a very large 
trip hammer, and when we were up in the 
cozy oftice, we could hear that rebounding 
and shaking the foundations with a force 
that was quite terrific. One of the gentlemen 
cited a fact, and a very interesting one it is, 
to show how, under repeated blows, material 
may be projected through a mass of other 
material. These slight vibrations might very 
easily cause the abrasion of the outer covering 
of two wires, if, when the trip hammer falls 
upon an anvil, an iron scale gets between 
that and the anvil, the iron scale can be 
torced through the body of the anvil and 
come out at the lower side, as is said to be 
the experience of many iron workers in Pitts- 
burgh. It is a very interesting fact. 
knew that, if a ball be put upon a solid bar- 
rel of resin, it will, aftera while, be found at 
the bottom —its weight acting upon the vis- 
cous mass, causing it gradually to descend to 
it. And, as for instance, the impression ‘of 
certain strong intellects may be felt over 
very large bodies of men, by persistent ac- 
tion—as I know occurred in one very par- 
ticular case that I will not cite. But that is 
a very interesting fact. It also recalls to my 
mired a fact, which I had the pleasure of 
stating at the last meeting of the Association 
that, among the cables of the Brooklyn 
bridge, there are some hard-drawn wires 
that are always being thought of by the con- 
structors of that bridge, because they are 
afraid that with the gradual stretching of the 
cable those hard-drawn wires will be less ef- 
fective than the softer ones, and ultimately, 
so great a strain will come upon them, that 
they will be ruptured. So that the very 
small action, long continued, may produce 
just the results that he speaks of. 

Mr. Eustis: With regard to the matter of 
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the scale going through the anvil, I will say 
that 10 this par:icular case the abrasion takes 
place for lengths of avout six inches, or 
twelve inches, at d.fferen' places througbont 
the whole length of the wire. and ex ending 
a distance of someth ng like tifty feet. There 
would be places ei, bt inc hes inh ngth, where 
the oulsiie covering was compie ely chafed 
through, evidently from some change of that 
kini. What it is caused by we donot know, 
In other places the insulation was perfecily 
intact. 

Mr. Brooks: This slight jar or concussion 
can only be seen atterutime. This matter 
was brought tomy notice the other day by the 
Pennsylvauia Railroad:}Company, They bad 
laid three cables in a wooden box, along 
their railroad tracs. The .boxes are fvur 
inches squire, aud fastened or closed; but it 
was tound alter a while that the cables be- 
gau to give way. They opened the boxes, 
and they found that whrre they were luid on 
the bot om board of the box, the cables hal 
worke.!, by reason of this jar, about balf way 
through tue board, and ii bad taken the cov- 
ering off, greaily to tbeir. surprise, so that 
the insulation was interrupted, 1 have heard 
that in London, where they run the pipes on 
the overhvad ways, even on those made of 
bricks, or of solid masonry, this continued 
jar will in time begin to affect them, so that 
it is well, when au) thing of tvat kind is laid, 
to have it awa, fiom anything like coucus 
sion, ulthough the concussion may be but 
swall in. am: uot. 

Mr. Sperry: Inasmuch as we have Mr. 
Sunny with us, aud be bas a large experience 
in baodliwg high potential dirci currents 
underground, and as this matter of insulativn 
is a very important matter, aud anybo .y wuo 
cap give us iigat upon it should be b-ard, | 
wuuld susgest that he give us the benefit of 
his experience. 

Mr. Sunny: My connection with the elec 
tric light vusiness has only been for a short 
period; aud | do not know that 1 am very 
mucb acquainted with it to speak on she suv 
ject. We have hud some experience with 
underground cables ; and 1 have made some 
memorands indicating the results of our ex- 
perience which | iutead to present when the 
discussion of underground cables Comes up, 
as 1 undersiand it will in a day or two. | 
would .ike to state, however, in repiy to Mr. 
Leggeti’s questivn as to the «ffecu of a dent 
in a Jead cable, what the effc ts are upon in- 
sulution. We huve to-day a Jarze numver of 
burw outs in our kad-covered cables ; and 1 
have been investigaung a few of them, and 
1 find as a rule the cable bas burned out at a 
point where the surface was perlectly true, 
and where there were no indications of me 
chanical injury. On tue otber hand, in pull- 
ing out cabl:s which have been destroyed, we 
have found portions of them wuere tbe me- 
chanical injuries have been so great as to com 
pletely clean tbe Jead off the insulation, 
leaving the lead bared. Tuere was no indi- 
cation, al ihe point where the lead was bared 
off, that avy leak of the current occurred at 
that point. ‘Tbe facis that 1 have embodied 
io this sbort report are at the pleasure of the 
convention. 

.Mr. L aenrr: I would like to inquire, in 
those ca es where a kak occurs, whether tbat 
leak is apt to occur at a point where the wire 
cro:ses ubove, or in the vicinivy of steam 
pipes, or any other hot pipes, 1s one which 
would be cau-ed simply vy a difference iu 
the expansion of the copper and lead, where- 
by one wire woulu be caused to force itself 
against the other, or compress the msulatiup 
between itself aud the other. 

ue PRestwwentT: Ihe next paper to be 
read is one written by Mr. Lange, As he is 
not he.e I would like Mr. Maru to read the 
paper of Mr. Lange. 

Discus:ion toilowed on Mr. Lange’s paper, 
as foilows: 

Dr. Moses: That is an exceedingly inter- 
esting and valuable paper, and one which 1 
think will be very much appreciated by the 
representatives of several of tbe sargest watch 
companies in the world, who are now pres- 
eut. It was at the last meeti: g of the Assuci 
ation referred to aS a Very important matter; 
and we «re elud to know tuat Mr. Lange has 
been able to give us a Meuns Of overcoming 
the dithculty which is at once so tuorough, 
su simple und so ingenious. I hid intended 
to cull attention to a fact which he has di 
lated upon. I have no: read his report, but | 
knew tuat he was quite competeyt to haudle 
the subject. The other day I had occa-ion 
to speak 10 a fiiend about an experiment that 
I had tuned on the previous evening. 1 was 
in my Wdroom, and took my watch off to 
place 11 upou the bureau, where tere was a 
litle compass belonging to one of m) cbil- 
dren; and | thought to myself that I would 
see whether the watch, wuich was saiu to be 
protected by u mayneuic shield, would affect 
the magnet. Fortunaicly forthe experiment, 
as 1 approached the watch to one of the poles 
it was repelled, and thus absulute!y provea 
that there was a permauenl polarity some- 
where in my watch. Had it been simply a 
mass of iron that actea upon the poles of the 
compass magnet it would have attracted it to 
either pule; bul alter repelling the first pole 
I found it was repelled, which was proof to 
me of the maguecic pularity of some pari of 
my watch. ‘Lhis watch of mine has given 





me a great deal of concern. It was presented 


compass, and it would be hard to demag- 


to me on my 21st birthday, and I have car- | netize them all at once. 


ried it as a souvenir on account of its hay-| 
in his experiments, and I may state tha! | 


ing made me miss several i n portant en-ave- 
ments; and I will do anything in the world 
{to demagnetize it. In 1~8', while at the 
' Paris Exposition, I mentioned it to Mr. Var- 
ley, and he very kindly took it to au E:lison 
dynamo, aud turned it round in a way fo re- 
verse the polarity, which 1s equivalent to 
alternating the current, until he got away 
some -distance from it; but still he did not 
demagnetize the watch. I could not under- 
stand the reason of this, but explained it to 
myself in this way. That there was a cer- 
tuin amount of magnetism in my watch, ev- 
ery part of it being of stecl, and that certain 
of these parts were lying parallel to the lines 
of force at a given time. and that they at- 
tracted the magnetism and acted upon the 
hair-spring balance-wheel. But to continue 
the statement of my experiment: I mentioned 
thai to one of my intelliveat frieuds in New 
York, and he said, ‘‘Show me that, because 
I believe that my watch is taken in the same 
way. It stopped suddenly last night, and 
this morning we ton avain.” I thought ita 
very important matter if we conld manage 
{o get our timepieces to going regularly; and 
it is quite evident, because of the reasons ad- 
vanced in the paper which bas been read, that 
this should be so. So I said, ‘‘ Let us see 
what is the reason.” S:id he, ‘‘ I opened the 
cise. some time ago, to see what was the 
matter I found that the watch hal stopped, 
and in ord-r to see what was in the watch to 
make it siop, I opened it with my pocket- 
knife, and perhaps my knife was mayvnetic.” 
**said I, ‘‘ Let us try it.” So we took a 
needle, and floated it on a cork’on water— 
that being a delicate compa-s needle with 
which 'o test for magnetism. He applied his 
penknife to it, but it did not woikatall. So 
lL stid: ‘‘ Who made your knife?” He said: 
“Rodgers.” Suid 1, ‘I guess it is a pewter 
knife ’ *‘ No” said he, ‘* it is a steel knife.” 
I looked at it, and sure enough there was 
Rodgers marks upon it. I thought that 1 
would show him how the needle would whirl 
around if a magnet was made to approach it, 
and su I took my knife which I knew to have 
en made maguetic by one of my children 
a short time before, and I brought that knife 
near the needle, but it did not budge. Said 
he, ‘1 guess yours is a pewter knife” I 
said, ‘‘ Not at all; it is a Rodgers knife, too.” 
I thouzht to myself, how is this? I reel 
iected tbat only the day b. fore I had been he. 
tw-en the poles of an alteroating current 
machine. I had not tripped over il, nor was 
[ihrown fiftecn fect away, as a genileman is 
reported as saying; but 1 was nearly in the 
neighbu.rhood of it, and ;robably my knife 
wad been demignetizei in that way. The 
observations made by Mr. Lange, in his pa- 
jer, more and more impress upon me the a'- 
-oluiely essential character of alternating 
currents for alj distribution of electricity 
where we bave to depend for life, or the 
-afely of property, upon the compass needle 
I think that that paper points to the abandon- 
ment of the continuous Current distribution 
of electricity on board sieauisbips. That is 
a vc1y broad saying, but I think it will be 
proven, or supported by the faets that he has 
mentioned, aud that as svon as the attention 
of owners of steam-hip lines are called to it, 
they will invest gate the matter and verity 
he statement by experiments. and that the 
result will be a change of the continuous 
current machines into muchines producing 
alternating currents, That is a most import- 
ant thing, and may be the meuns of savi.g 
many lives. I have bad opportunity recently 
to see something of the carele-soess of the 
otlicers and suilors on shipboard in respect to 
handling the elecir.c light wi es when they 
are being moved out of the way. They oo 
not seem to know what they are, or what they 
are duing. ‘Lhey Go vot consider tbe action 
of the currents upon the magnets that are 
entered there, or tuat the Capta.n in his walks 
down the decks is relying upon the magret- 
for the directiun of the sh p. So thatitisa 
most important thing that we should -et rid of 
the p: ssibility of the reverses of the polari- 
ties of compass: s, or of the »ction of currents 
upou them at given times—in times of dau 
ger—and its « ffect upou the direction of tne 
ship. Sol tbink that ibe p:per which bas 
teen read will prove one of the most in 
structive to be found in our annuul proceed- 
ings. 

Mr. Smitu: I would like to ask Dr. Moses 
what would be the eff ct upon tue ship of de 
magnetizing the compass. What mischief 
would it du? 

Dr. Moses: The result would be that the 
sbip would float a ouud iudcfinitely ; and 
when they were thinking that ihey were go 
lng to do most they would find the neeule 
foilowing /he movem nt of the ship, and go- 
ing rouad as any needle would if you blow 
upon it. If, for insiance, you attempt to 
flout a needle upon water, and c»me c.ose 10 
it, you will find it dariing off like bacteria, 
in all direc ions. It takes so little 10 disturb 
it when floutiog on waer that so slight a 
cause us the breath, or the jar of theear.h by 
closing a door, will move it. 

Mr. Kerr: I might mention the fact that 
there are about eight needles io a large ship’s 





Mr Law: | quite sgree with Mr. Lange 


have been consideraply troubled with my 
watch. I: has a shield on it, and I will 
guarantee that if placed side by side with any 
watch in the rocm it will in'erfere with that 
wa'ch’s movement. I mean. any watch not 
properly protected. 1 have had considerable 
experience sioce. the time of the Electrical 
Exh:bition in Philadelphia. While there I 
had demagnetized hundreds of watches by 
the old process of spinning them between the 
poles of the dynamo; but I had to be very 
careful in doing tbat not to do it as a man 
did who came into the station one viyvht, and 
said, ‘**I would like to demaguetize my 
watch ;” and he held it out to the dyoamo, 
and soon after he had to pick if up all around 
the room. I weat through ‘hat precise ex- 
p riment last week with Prof Hou-ton ; and 
ibe remarks which Lhe made | wish to call to 
the attention of those who are investigating 
this subj-ct. I will not state them in detail, 
but th: y refer to the old experiment of turn- 
ing a copper disk be ween the poles of an 
electro maznetic machio’. That copper disk 
will produce currents which are cailed L be- 
lieve, Barlow’s wheel. The supposition was, 
that al_ hough the balance.wheel of she watch 
was made of purely non-mag etic ma'erial, 
still if p!aced between the poles of the dyna- 
mo i's ivfluence would affect the balance- 
whee] the same as it did the Barlow’s wheel. 
The fir-t experiment was to place the watch 
in the safe at the works for three weeks. I 

yas a waich mxnufactured by one of our 
largest watch makiog coucerns ia the coun 
try ; and it was purely pon-magnelic The 
action was periec'. It was timed every day 
by a reputable watch-maker. This watcb 
was. placed on the poles of a 20 light Weston 
machine, and remained there fur five mio- 
utes, Without any effect. My own watch 
was placed by the side of it and ins antly 
stopped. Then the watch was placed be- 
tween ihe poles of a Amo-Hockhausen dyna- 
mo—a thirty light machine. Tbe armature 
was taken out, and the watch braced up by 
wooden blocks, so as to come right between 
the poles of the magnet, and directly in the 
-Irouzest line of the force. We put tba: 
dyoamo in a Daft circuit; the wa ch was 
placed in and allowed to remain there one 
hour, It lost fifteen seconds durivg the time. 
But understand, gentiemen, tbat the influence 
of the dynamo in this case was far more 
powerful thao it would ever be called upon 
(o sustain in ordinary use. I wish to call the 
attention of those experimenting in that di 
reciion, with a view of asceriainiog if they 
have discovered any action on tbe balance. 
whecl, even though it be non magnetic, uy on 
this old pric ciple of Ba:low’s. 

Dr. Moses: I would }:ke to call attention 
to the fi.st experiment ever tried, and the one 
which led to the discovery upon which Fara 
day has bu:lt that immor.al superstiuc:ure 
Faraday found that the needle of his com 
pass, a short needle, oscillated too quickly 
thereupon he bad a heavy brass plate pu 
u: der it. Toe needie diminished its oscilla- 
tions about ove half in a given time, showing 
‘h2 influence of a solid mass of metal upon 
it—the result being. as afterwards proven by 
Faraday, the 1utroauction of a current in a 
copper disk uoder which 1t would be acted 
upon by the current circulsti g around th 
magnet ; +0 that no mass of metal oscillating 
in a magnetic field will 1etain permanently 
the same number of oscillatious per second 
tuat it had before it came ivto that field. 

Mr. Garratt: I confess that Dr. Moses has 
somewhul frightened me; and 1 think thar 
perhaps apy one who has occasion to go 
down to the sea in ship, and to do business 
is the great waters, migit well feel alarmed 
if he we.e 'o assume that the great vessels, 
which are built of iron, which cross the 
ocean With their freight of thousands of lives 
an: milon of dollars of worth of property 
stood in any very gieat danger by re. son of 
the electrical appliauces which they now 
have. I know nu thing whatever from per- 
sonal experience about the effect of dynamos 
and currents, and more especially the in- 
duced effect of currenis upon navigation; but 
lam intormed by a friend, an enginecr of 
experience, and in whom | have contidence, 
that in some of the great ships which are 
covered with a pe fcc! ramification of wires, 
there has vever been found exerted any in- 
fluence Whatever upon the comp:s es by the 
electric plant which liglts the ship, and did 
a partot the mechanical work upun it. In 
siying that, 1 do not wish in any way to re- 
fleet upon what Dr. Moses says in regard to 
the value of using alternating currents where 
hey can be so used on board ship, or in 
other places where we must rely upon the 
waguetic needle ; but it does not seem to me 
wise that it should go out of this convention 
tbat the present apparatus in use upon steam- 
ships is one of very great danger. On board 
the steamship Trenton the curves of that 
ship and its magnet were worked out almost 
every day fora time after the electrical ap- 
pliances were put on board; but no va iation 
of the compass needle, ur of the magnetism 
of the ship itself, or of any part of ii, re-ult- 
ed, sofar as the engineers, who very carefully 





investigated the matter, were able to dis- 








cover, resulting from the dynamo plant 
which the ship carri'd. I want to avaiu say 
that | do not inteod that statement as a 
criticism or reflection upon what we all 
must recognize to be the very valuable re- 
marks made by Dr. Mo es; only I want to 
suggest hat we are nut in any great danger, 
‘he next time we want 1o cross the Atlantic, 
of fetching somewhere near “7 Hook 
after we have started for Liverpool, simply 
beeause we havea dynamo on board the ship. 

Mr. Sperry: I would like to ask the last 
sveaker if it is not a fact that thove compass- 
es are provided witb heavy masses of metal, 
thus forming a magnetic shicld around the 
compass. 

Mr. Garratt : I would be most happy to 
inform the gentleman, but be must remem- 
ber that I put a saviug clause in my remarks, 
—and that was ‘hat I knew nothing what- 
ever about the subject upon which I was 
spexking. 

Tne PRESIDENT: In order to reply to 
Vr. Sperry’s question, I will ask Mr. ( olvin, 
who was an officer on board the Trenton, to 
state whut the fact is. 

Mr. Cotvin : On most ships the compass- 
es are surrounded by a mass of metal which 
acts »sa shield. Inthe case of the Trenton 
(and I wus aboard of her for some period) I 
had occasion to work those deviations of 
currents, and they were worked out on this 
side as they were in the Mediterranean. We 
would swing ship avd take the bea ing of 
the sun on every point, and every half point 
sometimes, with the dynamo going and 
then with the dynamo prot going; with cer- 
tain lights in and certain lizhts out ; with 
lights going in the pilot house, and hgh's not 
going in the pilot house. We bad a torpedo 
apparatus there, of which I had ch»rge; and 
the currents of that did not affect the com- 
pass at all. The ship’s compass is compo ed 
of a number of needles of steel on the under 
side of the cargo; and I never knew any 
variation in those curves that would amount 
to anything. The captain of the ship does 
not walk about the ship not knowing what 
his compass is doing He knows more about 
that compass than he does of his own mind ; 

nd it is worked out every moromg; and 
every mornivg the captain takes a si-ht for 
the longitude, and by that corrects any 
deviation of the compass; and so he his 
pretiy safe. 

Dr. Moses: This is a very interesting sub- 
ject for ihe convention to dispute over; but 
| may say that I happened to be on board a 
French ship when there was a fire started, 
whi h alarmed all the pa sengers ard officers; 
and although we were but a short distance 
from the harbor we all telt very nervous for 
arout an hour. Oneof the wir-s was torn 
out on deck. Now I would like to ask our 
friend Colvin whether, if a wire carrying the 
entire current from the dynamo that was 
competent to supply five hundred 16-candle 
E:ison lamps, was in that performance 
brought near 1o any one of the compas-es 
upon which the captain depended, what 
~ould be the effect of that upon the com- 
pass—even thouvh it might he surrounded 
by avery large mass of copper. Does he 
ibink that 1t would have no «ffect upon the 
deviation of the vessel from her course? 

Mr, Co1vin: In the case tbat be refers to 
the effert would bave been that the quarter- 
master forward and the quartermaster aft 
would notice that their compasses differed, 
and knowing that there was a difference the 
aft quartermaster would go forward and 
would steer by the forward compass. 

Dr. Mose-: I would like, also, to insert a 
saving cliuse. I said tbat the entire crew, 
captain, passenvers and all, were in the high- 
est state of excitement from the fire that 
was on Lonrd ship. We know some of the 
difficulties that would arise under those cir- 
cumstances, Is it like'y that there would be 
at such a time any comparison of the accu- 
racy of the con:p sses? 

Mr. Cotvin: On a properly constructed 
ship—I do not know how it is in the mer- 
chant. service, for there they sometimes save 
a good deal of m-ney by not emplo. ing com- 
petent people—bu! in the naval service there 
are usually three people looking at the com- 
passes at once, ‘he sigoal quartermaster and 
two assistant quartermasters. 

As toyour objection, I will state that in the 
vessels on which I have been 'here has never 
been any spar deck wiring on the upper 
deck; it has been done with batieus under 
the spar deck, and by the regulations of the 
department the compasses are put so far 
from «avy vertical line, and so far from a 
horizontal line; and the compass upon which 
they rely is usually some distance above the 
deck. All the other compas-es could he lost 
or broken, and there would still be no danger 
ona properly equipped ship, that that par- 
ticular compa-s would vary so materially as 
to produce any disastrous effects. 1 am 
speakivg now of the raval service; I know 
that sometimes in the merchant service things 
are perhaps carelessly or ignoran ly done. 
Your sugg.stion is a very valuable one— 
ahout alternating currents, and one which I 
would take plea-ure in communicating to the 
department, althouzh I am not now con- 
nected with the service. 

The President appointed as the committee 
to nowinate office.s for ihe ensuing year, and 
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to name the place for holding the next meet- 
ing of the associa ion, the fullowing: Engene 
T. Lynch, Jr., R. R Weeks, Frank Ridlon, 
H. D. stanley, and A. V. Garratt. 

Mr. D nean: Io view of our acceptance 
of the invitation to attend the meeti: g of the 
Engineers’ Society at eight o’cluck this 
evening, and asa further fact that our com- 
mitte:s ure to have a meeting this afternoon, 
I move that the association now adjourn un- 
til 10 o’clock to-morrow moroing as [ tbivk 
we shall have done a pretty fair dayv’s work. 

The association tben aJjourred to Wedncs- 
day, February 22d, 1838, at 10 a. M. 





SECOND DAY. 





WEDNESDAY FORENOON. 


The convention assembled at 10 o’cleck. 
One of the most important thirgs presented 
the convention was the report of the Legal 
Committee, by Mr Arther Steuart chair- 
mxn, in an able address. In this he set 
forth the difficulties which stand in the way 
of reform and the methods which the com- 
mittee has employed to overcome them. An 
animated discussion followed the reading of 
this report and was taken part in by several 
of the leading members of the association. 

Mr. W. W. Leggett, of Detroit, in an 
elaborate address, opposed the position taken 
by the committee, and presented a resolution 
that the whole matter be laid upon the table. 
arguing that although some reform in the 
patent laws might be necessary, yet it was 
entire'y out. of place for the association to 
attempt to do this work, in which he believed 
its members were not particularly interested 
As a further argument he reminded the 
associa'ion that early in the seventies fully 
$100,000 was spent in a systematic atiempt 
to modify the present patent system. 

This was ably replied to by Mr. Steuart, 
who showed that the attempt above referred 
to was instigated in the interests of an organ- 
ization of patent infringers, whose sole aim 
was to udo the present protection offered 
to inventors by the patent office. 

A strong argument was made by the pres- 
ident, Mr. Morrison, who left the chair for 
that purpose, in reply to Mr. Leggett’s 
statement that the pa’ent office was in suati-- 


factory condition. 

Dr. Ottu A. Moses and Mr. Garratt botb 
spoke in support of Mr. Steuart’s position. 
Dr. A. F. Mason also spoke in favor 

The ques ion finaliy being called fur it was 
voted to continue the present committee, to 
act without 1ecompense from the asseciation 

Mr. Chas. Schieren, of New York, then 
read a paper on the Leather Belting, wh ch 
we will publish next week. It was dis- 
cussed by M. D. Law, T. C. Smith, E. W. 
Rice, jr., and Dr. Otto. A. Moses, all speak- 
ing favorably of the new link belt. 

Adjourned to 3 P. M. 





WEDNESDAY AFTERNOON. 

The convention assembled at two o'clock, 
vice.president Weeks in the chair. 

The first paper was by G. A. Liebig, 
which appears elsewhere. This was followed 
by a general discussion. 

Prof, A. Reckenzaun, of England, spoke 
to the question from a practical standpoint, 
stating that elaborate formulus like those pre- 
sen'ed by the speaker were hardty to be 
found suita'le for practical men. He sug- 
ges ed that the formulas of Gilbert Kapp, as 
given in his book on the electrical transmission 
of energy, would be far more applicable for 
the purposes under considcration, 

Mr. Wm. Lee Church's valuable paper, 
which we publi-h elsewhere, was attentively 
listened to and applauded. 

Mr. J. B. E:tson, of New York, then read 
his paper ou. Recording Gauges, which we 
will publish next week. 

Discussion ov Mr. Courch’s paper followed, 
and was earnesily participated in by a great 
mavy of the d: legates 

Mc Jesse M Smith though Mr. Church, 
should be eengratulated on the broad plane 
which be kad kept bis paper, as it could ap- 
ply to any one of a numter of high-speed 
engines. Thought high-speed enzines not 
quite as economical of fuel as low-speed en- 
gines. 

Mr. T. C. Smith called attention to the fact 
tbat Mr. Church’s paper r ferred to high- 
speed engine: for incandescent stations, and 
not for ar: . 

Mr. E. W. Rice, jr., said every one would 
agree to the subdivirion of power, Lroadly 
staied. 

Mr. Church thought the question could be 
sa'isfactorily setiled by taking the practical 
results »s shown in the stations. 

Mr. Alex. Wright presented some figures 
taken from his station at Springfield, Mass. 

The convention adjourned to 10.30 a. M., 
Thursday. 


| New Haven, Conn 


| THURSDAY'S PROCEEDINGS. 

The convention assembled at 10.30, Pres. 
J. F. Morrison presiding. 

An amendment to the constitution was re- 
ferred to a committee composed of Messrs. 
Leggett, Weeks, and Duncan. 

Mr. T. Carpenter Smith, of the Westing- 
house Company, extended an invitation to 
the association to witness the lighting of 
standpipes by natural gas at 7 Pp. Mm, which 
was accepted. The resignation of E. G. 
Acheson from Committee on Insulation was 
accepted. Mr. T. C Smith then proceeded 
to read the paper on the *‘ Practical Side of 
the Alternating System,” which was follow- 
ed by a paper relating to the some subject by 
O. B. Shallenberger. Jesse M. Smith and 
W. W. Leggett also read papers on under- 
ground work. The above papers will ap- 
pear in our next edition with the discussion 
which followed. 

Mr. O. B. Shallenberger, electrician of the 
Wes inghouse Elec rical Cumpany, read a 
paper discussing the measurement of energy 
of an alternating current by any known di- 
rect reading potential and current instru- 
ments. He maivtained that no reliable re- 
~ults can be ob'ained by the use of voltmet- 
ers and ammeters and multi; lying the read- 
ings. He first endeavored to show in theory 
why such a method must give fallacious re 
sults, very mi leading to plant owners who 
desire to a-certain their output at times. 
Next, by a series of very grapbic and in- 
s'ructive diagrams, Mr. Shallenberger car 
ried his theory towards demonstration, and 
related the data of some elabora e experi 
ments made to test the theory and determine 
its truth or falsity, finally arriving at the 
conclusion that his theory is correct. He 
was listened to with great attention, and the 
paper excited much discussion among the 
members. 

The remarks of Prof. Forbes, who spoke 
at lengih on the underground question, will 
be found iu a later issue. 

After further discussion of the papers 
read, ballotfor offices for the ensuing year 
was taken, with the following result : 

Prestpent—S. A. Duncan, Allegheny C.ty 
Ligbt Company. 

First Vice-PRESIDENT—E. R. Weeks, 
Kansas City Evectric Light Company. 

SeconD Vice-PresipentT—A. J. De Camp, 
Brush Electric Light Company, of Pailadel 
phia 

ExtcutivE ComMItTEE—Otto A. Moses, 
Chairman ; J. F. Morrisuo, E. T.Lynch, jr., 
Frivk Ridlun, W. L. Strong, T. C. Smith, 
E. F. Peck. 

Ek. T. Lynch, jr., E. R. Weeks, Frank 
Ridlon, H D Stanley, A. V. Garratt, « om- 
mittee on the Revision of tbe Constitution. 

At 3 p.m. Convention adjourned to meet 
in New York, in August. 


LIST OF ATTENDANTS. 


Boston—J. N Prat, P. H. Alexander, S. 
E. Burton, Fravk E Clark, C. D. Wain- 
wright, W. A. Boland, Louis W. Burnbam, 
A. F. Mason, H. H Eustis, Frank Ridlon, 
A. V. Garratt, R. F. Ross. 

PuILADELPHIA—David Brooks, A. J. De 
Camp H. E. Edgerton, G. A Wilbur. Jas. 
A Pentz, Fred H Tidram. M D. Law, J. 
E. Dorghtv, Alfred F. Moore. Prof. A. 
Brcckenzaun. 

PLAINFIELD, N. J. —W_ H. Moore. 

Co.umBus, 0.—Chas. F. Scott. 

J \NESVILLE. Wis —P. Norcross. 

Norro.k, VA —Jas. L Belo-e. 

BixveuamTon, N. Y.—Jobn Anderson. 

SPxINGFIELD Mass.—Alk x. P. Wright. 

STEUBENVILLE. O.—J. F. Flood. 

Sr Lours—D. R. Russell, G. W. Parker. 

Wasnineton, D. ©.—Tbos. A Connolly 

Pom: roy, O —E S. Trussell. 

New Haven. Conn.—Simeon J. Fox. 

MiscELLANEous—Arthur Hartwell, Co- 
lumbus, O, Frenk T. Wy coff, Wiliamport, 
Pa E L. Babcock, Cuyahoga Fails, O. I. 
L. Meloon, Lima, O. Geo. E. Voorhees. jr., 
Norristown, N. J. Jobu A. Napier, New 
Brizhten, Pa. L. W. Dillon Nor. b Atter- 
bury, Conn. Minot Furrell. Omoha, Neb 
W. R. Kimbi:ll, Montreal, P.Q. Heory W. 
Pope. President, Elizabeth, N. J Jame. E 
Browne, Secretary, Eliza eth, N. J. Joho 
W. Aitkin Carbondale. Pa E ‘IT. Wivbt- 
jman, Danbury. W. E. Frick, Trenton, NJ. 
Samuel H. Taylor, San Fra: cisco, Cal. C. 
A Gates, Mass:lon, O. A. D. Newton, M. 
_E Baird, Hartford, Conn. GD Warcer, 
Jas. C. De Long. Utica, 
|N. ¥Y. Robert Mackie, Fort Wayne, Ind. 
|L. R. Curti-s, Mendota, Ill. 

Cuicaco—H. E. Longwell, Theo. P. 





Bailey, F.W. Horne, Elmer A. Sperry, W. 





J. Buckley, J. L Barkley, Geo. L. Beetle, | 
Fred Ide sand, S. E Bliss, W. M. Talcott or | 
Tuseott, M. A. Knapp, C. B. Curtis, F. E. | 
Degenhardt, Wm. H. McKinlock. 

CLEVEL‘ND, Onto.—W. B. Cleveland, | 
H M. Hill, J. 8. Scoville. W. H Bou! on, 
W. H. Lawrence, Wm. F. Swift,M A. Dev- 
iit, H. E. Cooke, G. D. Smith, J, B. Crouse, 
W. C. Hayel, Eli S. Sanderson, Geo. T. 
Gwilliam. 

PittspurGH, Pa — Geo. F. Porter J. C. 
Kay, A. E Frost, A. L. Reineman, Edwert 
Formly. H. M. By lesby,8 Howard Sprague, 
T. Catpenter Smith, R. D. McGonnigle, 
Frank Cule, F. B. Roney, H. M. Black, 
Chas. Davis. 

MiscELLaNEous —C. O. Baker, Jr., New- 
ark, N. J ; Fired W. Royce, Washington, 
D. C.; J. E. Lockwoed, Detroit, Mich.: F. 
L Bigelow, New Haven, Ct ; H. U Corti 
son, Baltimore, M. D.; A. R. Weeks, Kunsas 
City. Mo.; J. A. J, Schultz, St. Louis, Mo.; 
A. W. Mix, Columbus, O.; O. B. Burd, M. 
D., Providence, R. I.; E. D. Blackweil, 
Montpelier, Vt.; A. R. Foot and L W. Davis 
Cincinnati, O ; Jos. Wills. Nashville, | enn. ; 
J. F. Randall, Warren and Cleveland, O.; 
Thos. Officer, Counc! Biuff-. lowa.; WR. 
Caulkins, Fiemont; Chas. D. Wrizht, Pe 
tersburg, IIl.; Prof. Geo. Forbes, London, 
Eng.; M. D. Mather, Au-tin, Tex.; W. W. 
Simons, Plymouth, Ind.; Chas. E. Dustin, 
Hartford, Ct.; J. A. Dalzell Hartfera. Ct ; 
(eo. A. Reaman. Kocbester, N. Y.; J. C 
Weber, Buffilo, N. Y.; H. H Humporey, 
Buffalo, N Y.; 8. S. Leo ard, Minneay olis, 
Mino.: A. P Saymour, Syracuse, N. Y.; 
C. R. Huntley, Buffalo, N. Y 

New Yo K—\WW. L. Cundee, Walter C 
Kerr ; A. H. Patterson, H. L. Lufkin P Cc. 
Ackerman, F, A. Magee, Jes P. McQuaide, 
Edward 8. Perot. Jarvis B. Edson, Geo. W 
La Rue, E. T. Lynch jr, Rob: 8. Hub 
vel, Isaac H. Davis, David H. Smitb, Nor- 
man McCarty, Brooklyn; E. F Peck. 
Brooklyn; BB. Nostrand, j-, A. W. | ut- 
terworh, Chas A. Scheiren. C. H. Barney, 
F. E. Kinsman, F G Cartwright, Frank G. 
Stone. Wm. F. Cullen, Otto A. M ses, Geo 
T. Manson, Henry Hine, R. W. Blackwell, 
G. H. Fisher, W. A. Giles. 





ELECTRICALITIES. 

It was a great elk ctrical gathering. 

There was no lack of good feeling. 

The election of officers pleased some and 
disappointed others—a very natural result of 
all elections. 

Tbe local electrical people of Pittsburgh 
won high honors for their kindly welcome 
and generous actions. 

8. A. Dunciw, as chairman of the execu- 
tive committee, made himself as numerous 
asa two legged man could, who was of en 
called for in half a dozen places at once. 
He has been an untiring chairman. avd the 
copventiou’s success is largely due to his in- 
defa'igable effurts. 

Pit sburgh is interesting from many points 
of view, particularly from the electrical. 

The special cars from the «ffete East 
brought in the liveliest party that attended 
the convention—and barrivg say bulf a dozen 
of the incon'roveriibly ugly ones, it was 
the hand:omest. 

Vice-President Byllesby, of the Westing- 
house Elec ric Company, exerted bimself in 
season and out of season to make the visitors’ 
stay a pleasant ooe. 

There were delegates present from all parts 
of the country, and many new faces were to 
be seen. 


Mr. Gecrge F. Porterand Mr. C. O. Biker, 
Jr, arranged for tbe sp: cial train from New 
York, and they did their work so well that 
even all the fellows who were assiguid upper 
berths were contented aud happy. in fa t 
preferred upper berths, took them and 
*)iked ” them. 

There were a number of select dinner par- 
ties by officials of the Westinghouse com 
papvies, in which entertainments of a mos! 
delightful kind were given. That very de- 
sirabie tact (so often lacking), was displaye: 
which always brougut togethe in these little 
gatherings congevi«l sp ris from among the 
large number of Pittsburgh visitors. 

There is no more popular or earnest gen- 
tleman connected with tbe association avd 
its work than Mr. Frank Ridlon, of Boston. 

Peck, of the Brooklyn Lighting Company, 
is a quiet looker-on, and y:t he is one of the 





most practical, level-headed men engaged in 
the local lighting business. 


Exninits. 

The Pheenix Glass Company, of Pittsburgb, 
Pa., represented in New York by the genial 
A. H. Patterson, had a glittering di play of 
gla-s globes and shades for both arc and 
incandescent work. Lily and other shapes, 
with every imaginable tint and combination 
of colors and hand pa nting and cut glass. 

Full lines of lead armored cables, aerial, 
underground and submarire, were the dis- 
play of the Standard Underground Cable 
Company of P.ttsburgh. 

The NY. In-ulated Wire Company, rép- 
resented by J. W. Godfrey, showed a full 
line of their well known specialties, as did 
also the Callendar Ios ulating and Waterproof- 
ing Company, acd the Okonite Company, 
the latter company having a particularly fine 
displ»y, and represented by Mes -rs. Candee 
and Manson. Holmes, Booth & Ha, dens 
pur their **K. K.” wire before the public. 

Electric motors were plentiful. The Bax- 
ter Motor Company had a very tasteful bead- 
quarters, though exhibiting no motors. They 
occupied rooms jointly with the Sun Electric 
Company but the profusion of fresh flowers, 
beautiful as they were, failed to dis'ract the 
at ention of visitors from the elaborate display 
of incandescent lamps, rauging from proba- 
bly ‘fone match power” up to 150 candle 
power. 

The Eddy Electric Manufacturing Com- 
pany, of Hartford, had in actions beautifully 
constructed 4 horse power motor of their 
well known make—100 volts, 1.200 revolu- 
tions—the only large-sized motor exhibited 
al the mee: ing. 

The ‘‘C. & C.” Motor Company showed 
one sewing machine motor working a:ma- 
chine, and a rotary fan motor, under the 
c arge of Messrs. Lufkin & LaRue. 

Edger'on’s motor, in charge of the paten- 
tee, was shown in the shape of a combined 
$ borse power motor and double-acting 
reciproca ing pump, capable of throwing 
a half-inch stream of water 100 feet, also a 
couple of overhead fans very- ingeniously 
hung by tbe motor castinzs from the ceiling. 

The E. P. Gleason Manufac uring Com- 
pany exhibited a handsome line of p'an, 
fancy and cut glass globes and shades, and a 
mo-t complete line of fittings, insulating 
joints, elec rolier pa'ts, and in short every- 
thing pertaining to the fitting up of brackets 
and electrvliers. Mr. Cullen was in charge. 

The Etc rical Supply Company, of 
Chicago, had a complete assortment of their 
well-known extensive line of supplies. 

The Geneva Nov M genetic Watch Com- 
pany, represented by Mr. Covkling, bad an 
elaborate display of watches fitted wi h hair 
springs and balances made under. the Puil- 
lard patents. Watches surrounded by pow- 
erful magnets were ticking away merrily, 
and in apparent indifference. 

The American Waltham Watch Company 
bad a very extevsive line of watches con- 
taining their von magre'ic movements. Mr. 
H. E. Dunean had charge of this interest- 
ing collection, which wa~ much visited, 


The Bridgeport Brass Company claimed to 
bave the finest display at the convention, in 
tbe person of ‘heir handsome repre-entative, 
Mr, H. D. Stanley, but the cl:im was disput- 
~ "W the firm of Baker & Co., of Newark, 


The Fa‘aday Carbon Company, of Pit‘s- 
bur. b, was represen'ed in full force by Mr, 
Geo. Porter—him of the ub:quitous presence 
and Pullman peri, ateticity. 


The American Link Belt Company had 
some s-mples of their ingenious tilting on 
exhibition. 


Likewis: the Solid Link Chain Company, 
who make brass chain for various purposes. 


Modern Lisht avd Heat, our bright and en- 
terprising Boston contemporary bad its 
Vivilant representatives on the spot, in the 
persous of Dr A. V. Garratt and Prof.R F. 
Ross, to toth of whom we are indebted for 
interchange of courtesies. 


Messrs Davenport, of the T.-H. Company, 
S'one, of tbe Ansonia Brass Company. and 
Cram, of the Bernsteiv Company, were close 
competitors the first day, as to who possessed 
the most good looks. But when the Western 
delegates showed up, with Col. Geo. L. 
Beetle at the bead, the young men from the 
East had to fall back. 
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The visitors to Pittsburgh were housed at 
the Monongahela, the Anderson and the Ho- 
tal Du Quesne. There was a very lively 
company at the last-named hotel. Mr. 
Stockey, of the Brush Company; Mr. 
Byllesby, of the Westinghouse, were among 
the parent company gentlemen, with head- 
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Our readers will, we are sure, pardon the 
slight delay in mailing this edition of the Re- 
view. A full report of the proceedings of 
the Electric Light Convention at Pittsburgh 
this week is given while the matter is fresh 
and doubly interesting. Much of this report 
was obtained by the aid of electricity as ap- 
plied in the telegraph. 








It is gratifying to all the lovers of the 
spread of electrical knowledge, to note the 
vigor with which many of our prominent 
educational institu'ions have been and are 
taking up the study of electricity. It has 
been included in the regular curriculum by 
many, and will be introduced as a special 
or elective course by many others. All will 
fall in line, and ere long we may hope to feel 
that this important branch of physics will 
not be glossed over by the process of ‘‘ cram- 
ming” at examinations. 





Execution of criminals by electricity is be- 
ing quite extensively agitated since the pub- 
lication of Commodore Gerry’s comprehen- 
sive report on methods of punishment and 
execution. The new plan has many adher- 
ents, and presents many excellert features. 
While the moral deterrent effect would be 
undoubtedly more powerful than the present 
brutal system, followed as it is by post mor- 
tem ceremonies calculated to almost deify 
the criminal, the after effect of this proposed 
instantaneous stilling of all the springs of 
life while at once taking away all the brutali- 
ty, would also forbid the now attendant and 
consequent sanctification of crime. It would 
simply blot out from existence a life which 
has no further right to the name. 








Electric motors are daily rotating into pub- 
lic favor all over the country. The develop- 
ment of all sizes for all purposes is becoming 
exceedingly rapid, now that success both in 
economical working and quality of perform- 
ance has become, even to the most skeptical, 
a matter of ready demonstration. And since 
the always conservative owners of generating 
plants and central stations have given it the 
stamp of their fullest approval, the rate of 
development and introduction has increased 
at an enormous rate. Already the lighting 
companies are hoping to ere long be able to 
rent their entire capacity during the daylight 
hours, and it is hardly going too far to pre- 
dict that in many instances in the near future 
the demand for motor current during the 
day will exceed the requirements for light 
during the hours of darkness. 








THE PITTSBURGH CONVENTION. 


The Convention of the National Electric 
Light Association, just closed at Pittsburgh, 
has not been behind its predecessors in point 
of attendance, interest, or results, and can be 
fairly said to have been the most successful 
of all, as it should be. 

The attendance was very large, between 
250 and 300, and at the very first session it 
was demonstrated that the members were 
there for the fulfillment of the original pur- 
pose of the association, namely, mutual in- 
struction and improvement of knowledge. 

A remarkable interest was maintained 
from the first paper to the last. But the 
most remarkable and rather significant de- 
velopment of the proceedings was the intense 
interest displayed on all occasions involving 
reference to alternating currents. It crop- 
ped up at the very first in Prof. Thom- 
son’s paper on ‘‘ Insulation and Installation,” 
next coming to the surface in Mr. Lange’s 
paper on ‘‘ Magnetization of Watches,” while 
Messrs. Shellenberger’s and Smith’s papers 
were exclusively devoted to the alternating 
current, as was largely also Prof. Liebig’s, 
though the latter chiefly concerned motors 
and their efficiency. 

Other papers of no less importance in point 


of instructiveness and general interest were 
read and discussed. One of the most import- 


ant papers relating to the welfare of the as- 
sociation directly was very brief, but the line 
of argument was most conclusive, practical, 
and utilitarian in result, namely, the imme- 
diate increase of the association funds ; and 
we cannot but congratulate the Westing- 
house companies for this very generous gift. 
Let the example be followed, as it should 
be, by others who have shared in the pros- 
perity springing from these new industrial 
enterprises, which have made the past decade 
a brilliant spot on history’s page. 

The association is constantly growing in 
numbers and popularity, and every new 
meeting only adds to the proofs that its 
members appreciate the advantages to be 
conferred. Let the good work go on. 








PUZZLING MISHAPS. 


In one of the mechanical exhibitions, fires 
were not permitted in the buildings, and a 
manufacturer of portable engines was obliged 
to be content with space in a portion where 
it was impossible to supply his engines with 
steam from the large boilers. 

It seemed as if it would be necessary for 
him to be content with an exhibit of his en- 
gines in a condition which an artist might 
call ‘‘ still life.” However, having procured 
a piece of belting, he connected the fly-wheel 
of the engine with a pulley on the main shaft, 
and having connected the exhaust pipe of 
the engine with the boiler of asecond engine 
in the exhibit, he removed the safety valve 
from the first boiler, so that its inside was in 
free communication with the outside air. 

The operation of the engine served to 
render it a pump, forcing air from the first 
boiler into the second one, where an air 
pressure of some twenty-five pounds was ob- 
tained, and used to operate the engine in the 
same manner as steam. 

The authorities of the fair, hearing that a 
portable engine was being run in violation of 
the orders, sent a messenger who was a 
trustworthy negro to examine into the mat- 
ter. He placed his hand upon the cylin- 
der of the second engine, which was very 
cold on account of refrigeration of the ex- 
panding air, with much surprise, and then 
opened one of the gauge cocks, upon which 
the air rushed out, chilling his hand. Re- 
turning to the superintendent of the exhibi- 
tion, he reported that they were running the 
engine ‘‘ with a northeast wind, or something 
or other.” 

Shortly after that a group of Irishmen 
came along, enjoying life and joking upon 
everything there with the merriment which 
seems to be permitted only to ‘‘turfs from 
the old sod,” when this engine attracted 
their attention. This was a subject upon 
which they felt a certain degree of famili- 
arity because of their experience with 
pile-driving engines; although this one 
lacked the extempore pile ferrule, or a poker 
hanging to the end of the safety valve lever, 
to ‘‘ keep the valve from leaking.” One of 
them tried the gauge cocks, noting the chill, 
and then looking into the furnace under the 
boiler, and observing that there was no fire, 
said to his companions, ‘‘ Cold steam and no 
fire is the greatest invention here.” 

In the same fair there were two dynamos 
in multiple, when the connecting rod of one 
engine broke near to the crank; happening 
at a time when the man in charge of the ex- 
hibit was explaining its advantages to a man- 
ufacturer. The current from the other 
dynamo passing at once into this, made it a 
motor, causing the armature to continue its 
revolution at a very high rate. 

The manager of the electric exhibit called 
attention to that as proof of the merits of the 
dynamo, declaring that the continuance of 
the speed was proof of the small amount of 


power required to operate the dynamo. The 
prospective purchaser skeptically remarked 
that he would like to lubricate the engines 
and water wheels in his mill with the same 
kind of oil. 

The people watched for the dynamo to 
cease its motion, but without avail. But as 
the incident happened to be outside of the 
experience of any of those present, the cause 


MILL FIRES IN 1887. 

The annual report of the Manufacturers? 
Mutual Fire Insurance Company contains, 
among other valuable information, a de- 
scription of each fire occurring during the 
year upon property insured by them, whether 
it was followed by any claim or not, giving 
as far as possible the cause and time of the 
fire, the mechanical operation or process in 
which it occurred, and the method of its 
extinction. 

The fires alluded te are one hundred and 
sixty-seven in number, originating from 
twenty-one causes as far as known, and the 


property upon which these fires occurred 
comprises the greater part of the textile and 
paper mills in the northeastern part of the 
United States. The number and extent of 
these mills may be understood from the fact 
that the insurance written by these com- 
panies during the past year amounted to 
$460,591 ,026.00. 

It is well known that these companies 
have encouraged the introduction of electric 
illumination as being the safest of artificial 
lighting for various reasons, but chiefly be- 
cause it removed the bazard cauved by irre- 
sponsible operatives going around the mills 
and lighting gas, producing many fires by 
their carelessness, in spite of the greatest care 
on the part of those engaged in ‘the manage- 
ment of the mills. 

It is well known that a very large number 
of these mills have electric illumination, but 
among the list of fires referred to, there is 
not a single instance of fires produced by 
electric lighting apparatus. 

However, there is one instance of fire ina 
box around the main belt in a boiler room, in 
which the cause is unknown, but it is sup- 
posed that an electric spark from the belt 
ignited some oil which had fallen on the 
floor. 

This immunity from fices due to electric 
lighting apparatus is not an exceptional in- 
stance, as we have understood from one of 
their representatives that they have not bad 
a fire from such causes for five years and a 
half, or since the rules pertaining io the 
proper installation of electric apparatus pre- 
pared by their expert, were put in force. 








A man of medium size with a gray beard 
neatly trimmed, and clear eyes that look di- 
rectly at you as if they were examining the 
inside of your head, stepped briskly up te the 
iron railingaround the Government telegraph 
table in the House corridor the other day, and 
asked if be could send a message. The op- 
erator politely told him that generai business 
was handled at the Western Union up-stairs, 
next to the press gallery. ‘‘ But this is to 
the Secretary of War,” suggested the would- 
be customer. ‘‘ Very well, then, I will send 
it as soon as I finish this message,” said the 
operator. “If you are busy,I can send it 
myself,” continued the man with the brisk 
step and the bright eyes, ‘‘if it isn’t against 
the rules to let me inside the railing. I am 
an old telegraph operator myself ; I believe I 
was one of the first that ever took messages 
by sound.” The operator thought he had 
better work the key himself, but he glanced 
at the signature of the dispatch to see who 
his pleasant-spoken customer was. The 
name was ‘‘ Andrew Carnegie,” and the in- 
cident recalls the time when four messenger 
boys, with nothing in either their appearance 
or their circumstances to distinguish them 
from the youngsters who are doing similar 
work to day, carried the messages for the 
first telegraph office established in Pitts- 
burgh. They called each other Andy and 
Bob, and Billy and Harry. Andrew Carne- 
gie is now the best known and richest iron 


is general agent and superintendent of the 
Western Division of the Pennsylvania Rail- 
road ; William C. Moreland is city attorn y 
of Pittsburgh, and Harry Oliver, who has 
regained his eminence and duplicated his 
former fortune in the steel business, nar- 
rowly missed a seat in the United States Sen- 





of the strange behavior was a great wonder. 
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OUR CHICAGO LETTER. 





From a Special Correspondent of the ELectrrcau 
REVIEW.) 





Memphis, Tenn., is agonizing over the un- 
derground question. The fact is, the com- 
plaint is getting to be epidemic, rather than 
sporadic. The city authorities met repre- 
sentatives of the electric light, the telephone 
and the telegraph companies at the president’s 
office in the City Hall the other day, and dis- 
cussed the matter of interference between 
electric light currents and telephones. 

Someone proposed metallic circuits for the 
telephone people. Nobody seemed to have 
thought about compelling the electric light 
wires to go below, and no one seems to have 
thought that the great trouble could be 
thoroughly cured by putting both under the 
soil. 

Something not essentially different is work- 
ing up the good people in Kansas City, and 
the stories that somebody tells about the 
failures of the underground systems of 
Chicago are fully as wide of the mark as 
statements which used to be current in 
Chicago in the early days of the underground. 
These statements go until the various com- 
panies, electric light, telegraph, telephone, 
etc., go perforce below the surface. Then 
it’s all right. Then there are cases, too, 
where change of heart follows change of oc- 
cupation. A telephone person might be- 
come an electric light fellow, or a telegraph 
man might become interested in an under- 
ground patent, don’t you see? 

Mr. D. H. Lauderback, vice-president of 
the Central Union and the Michigan Telepone 
Companies, has been made general manager 
of the Edison Company here. This company 
has, at the present time, within Cook county, 
some 40,000 lamps in service, has recently 
placed underground tubes throughout the 
greater portion of the south division, and a 
large number of business houses have been 
wired for the Edison system. The company 
is erecting a large and commodious central 
station on Adams street, between Lasalle and 
Clark. after the most approved and latest 
designs and systems of construction. It is 
claimed that, when finished, it will be a 
model of convenience and efficiency. 

Prof Barrett made a proposition to the 
city and county officials, the other day, that 
the county and city buildings, both of which 
are lighted by incandescent lights, and are 
virtually under one roof, should be run in 
partnership. The question is being consid- 
ered by city and county authorities. 

The Sun Electric Company, of Chicago, 
has for some months had a proposition, accom- 
panied by arequest for a franchise, in the 
hands of the South Side Street and Alley 
Committee of the Chicago Council, which is 
something peculiar. 

The committee agreed to report the ordin- 
ance, and it went through. The franchise 
gives the Sun Company the right to cross 
streets and alleys—underground—in the dis 
trict lying between Adams and Twenty- 
second streets, and between the South Branch 
and the Lake. The company is to pay 2% 
per cent. of its gross receipts into the city 
treasury, and also furnish one street light at 
each street intersection, at absolute cost, the 
same to be determined by the city controller. 


The committee on fire and water have 
agreed to the passage of ordinances granting 
franchises to both the Cushman and Inter- 
State Telephone Companies. The ordinances 
are being drawn up by the law department 
of the city, and will then be put through the 
mill. 

Everybody seems to consider that the 
transgressors of law should be punished. 
The average Chicagoan is a law-abiding 
citizen and likes to see the laws enforced. 
Parties who feei that way have been com- 
plaining that the telephone company was 
stringing wires overhead in the outlying dis- 
tricts, contrary to law. The sensation was 
spoiled when Prof. Barrett explained that it 
was the city which was doing this work, and 
that the wires were for fire and police pur- 
C. C. H. 


poses. 
Chicago, Feb. 24, 1888. 





OUR BOSTON LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 





The Convention of the New England Gas 
Engineers was held at the Parker House on 
Wednesday last. Upon invitation of the con- 
vention, Mr. Frank Ridlon, the well known 
electric hght manager, was present and ad- 
dressed the meeting. This was something of 
an innovation, and Mr. Ridlon has the honor 
of being one of the first, if not the first, 
out-and-out electric light man to address a 
gas convention. It is certainly a step in the 
right direction. Mr. Ridlon first congratu- 
lated all on the coming together of the gas 
and electric light interests, and spoke of his 
endeavors during the last few years to bring 
the matter about. The two have one com- 
mon interest, that of providing the public 
with artificial light. It is hardly becoming 
in us, continued Mr. Ridlon, to designate to 
our patrons, the public, what that light 
should be. The present enlightenment of 
tbe age has enabled the public to state their 
preference, perhaps for one kind, perhaps 
for another, and there is no reason why a 
combination of gas and electric light inter- 
ests should not be of mutual advantage to 
the public and to the producer. I am very 
glad to meet you here in a friendly manner, 
as the time has gone by when we met as an_ 
tagonists. Since bringing about this change 
of feeling we have been able to recognize a 
good fellow and fellow-worker in our former 
opponents, the gas men. In closing, the hope 
was expressed that all would continue doing 
their best in promoting this good feeling, 
and the statement made that occasions such 
as the one in question would contribute 
largely toward the closing of the former an- 
tagonism. 

Some recent tests of the thermostats of the 
American Fire Alarm Association, in com- 
parison with two varieties of automatic 
sprinklers of approved types, made in the 
presence of representatives of the under- 
writers, gave results in favor of the sensi- 
tiveness of the thermostat. In one instance 
the contact of the thermostat was gummed 
with glycerine without materially interfering 
with the operation of the device. One of the 
thermostats of this make, situated near the 
machinery in the upper part of a Minneapolis 
grain elevator, gave an alarm on account of 
the heat radiated from a hot bearing, before 
any fire kad occurred, or sufficient heat gen- 
erated to open the automatic sprinkler, which 
was situated near the thermostat. 


The dinner of the Electric Club, at the 
Thorndike, on Saturday evening, was an un- 
qualified success. The menu was excellent, 
and put all in excellent condition to enjoy 
(as all did in asuperlative degree) the paper, 
or rather description without notes, which 
Mr. A. V. Abbott gave of the Boston steam 
heating plant. Mr. Abbott’s description was 
given in plain, simple language, and in the 
straightforward manner which carries lu- 
cidity and conviction with it. He gave due 
credit to the part which electricity plays 
in the system, calling it one of the main 
factors in its success. The part referred to 
is the function of a small electro-magnet 
working the valves in the converter, so called, 
wherein the individual supplies are drawn 
off. After the paper, remarks were made by 
Mr. C. A. Richards, president of the com- 
pany, Mr. Thomas D. Lockwood, of the 
Bell Telephone Co, and others. Among 
those present were Col. William Ludlow, of 
the National Heating Co., of New York, 
Rev. Edward Abbott, Sidney Cushing, F. A. 
Houston, and nearly all the prominent mem- 
bers of the Electric Club. Vice-President 
W. J. Denver, general manager of the New 
England Telephone Company, presided. 

The death is announced of Mr. Thomas J. 
Mayall, of Reading, who, next to Mr. Edi- 
son had taken out more patents than any 
other man. They were not all electrical, 
however. Mr. Mayallhad recently perfected 
a new system of elevated roads, and a peti- 
tion for a charter was to have been brought 
before the Legislature this month. 

Boston, February 24, 1888. 





Insulation and Installation of Wires and 


Construction of Plant. 





By Pror. Exrau Tuomson, or Lynn, Mass. 





READ BY E. W. RICE, JR., BEFORE THE ELEC- 
TRIC LIGHT CONVENTION. 


I have been requested to present my views 
on the above subject, and having recklessly 
allowed myself, in spite of the many other 
demands upon my time, to accept the chair- 
manship of your committee on the same sub- 
ject, I have felt it my duty to at least say 
enough to provoke a general discussion and 
interchange cf views between others, who 
may have given more special study to mat- 
ters in hand. My endeavor, therefore, will 
not be to arbitrarily lay down any rules; ,but 
rather to point out directions in which in- 
formation may be gained and improvements 
made. 

The subject is certainly very extensive in 


its scope, and could not be dealt with, except 
in a very superficial way, in the time at our 
command, and meanwhile I feel constrained 
tostate that I make no claim to the possession 
of any of the qualifications which would be 
— for thorough work ‘on"the subject. 

n the installation of an electric light or 
power plant, we first of all find that the con- 
ditions vary very widely. Its size, location 
the distance covered, or length of circuits and 
the climatic effect met with need to be con- 
sidered. Then again, the nature of the plant 
itself, whether arc light, direct incandescent, 
alternating system with transformers or con- 
verters, etc., governs, to a large extent, the 
conditions of{the installation of the wires 
and of the plant itself. We may, of course 
find, in a single station or installation, repre- 
sentations of these and other characters of 
plant, such as;medium potential circuits for 
power transmission alone, , 

Three or four*years ago, we should have 

been required only to take into account sim- 
ple cases of light potential for are circuits, 
and low potential direct currents for incan- 
descent multiple are circuits, but the range 
now covered may be considered to be from any 
potential above fifty (50) volts up to several 
thousands, and any current strength from 
about one ampere up to several thousands of 
amperes. 
_ In considering the proper insulation and 
installing of wires for conveying these poten- 
tials and currents, we are required to still 
further extend our field of view, and divide 
them into aerial or overhead wires or con- 
ductors, and underground systems, and each 
of these, taken in connection with the con- 
ductors for indoor distribution to the lamps, 
motors, or other energy users. We have thus 
outlined the field which should be covered 
in dealing with a subject such as we have be- 
fore us. ‘‘ Insulation and installation of wires 
and construction of plant” would furnish 
us asubject material to fill a many-paged vol- 
ume and not by any,means exhaust’it. May 
such a work soon be forthcoming. 

Concerning the relative merits of overhead 
conductors and underground conductors, it 
is pretty generally agreed that except for ex- 
pense and the difficulties of insulation, and 
connections from the mains, the underground 
system would he preferable as avoiding un- 
sightliness, and liability of interference, 
either by leakage, inductions, or contact with 
other overhead wires, How to preserve the 
insulation of lines conveying high potentials, 
which potentials cannot be avoided if distance 
is to be covered, without conductors of such 
size as to have a prohibitive cost, is a vital 
question. It may well be conceded that when 
the potentials usedfare very low, say one 
hundred or two hundred volts, the difficulties 
of insulation are very slight as compared 
ea of the use of two or three thousand 
volts. 

It is a notable fact that, so far as concerns 
the placing of overhead wires, particularly 
the wires of telegraph, telephone and such 
systems, and in some cases of electric light 
wires, extreme disregardof system or orderly 
direction for such wires is the cause of much 
of the unsightly appearance presented by 
them, and much of the liability to get out of 
order. The tendency, also, has been to use 
very light and easily broken wires for tele- 
phonic work, such as may at any time come 
down upon the necessarily strong or eleciric 
= wires, strength being synonymous with 
efficiency in these latter. 

It is thought that there is need of some 
rules or enactments which shall render im- 
possible the mazes of telegraph, telephone, 
private wires, fire alarm, live wires, dead 
wires and electric light wires (which for our 
purposes may be considered as very live 
wires), such as may be seen in many of our 
large cities. 

Should the wires of all kinds be laid or 
hung in orderly bundles, having a definite 
direction and only changing that direction 
by definite angles, such as right angles, in 
accordance with a pre-arranged system, I 
think that much of the objection now exist- 
ing to the placing of overhead conductors 





could be eliminated. Add to this a 
ment increasing the durability and tenacily 
demanded for telephone and telegraph wirrs, 


and their supports, and the dangers of leaks 
and grounds would in large measure be re- 
moved. 

Many trials have been made, and consider- 
able progress has resulted therefrom, in the 
direction of securing an insulating covering 
for electric wires. such as may adapt them to 
the use of high potentials without leakage, 
and prevent contacts forming by abrasion 
with other wires. This appears to be one of 
the most difficult problems in electric engi- 
neering. The problem is not so much to find 
a first-class insulating substance for wire 
covering, but to find combined therewith, or 
to combine therewith, the qualities of indefi- 
nite durability when exposed to the weather, 
and great toughness and power of resisting 
cutting or abrasion. For overhead work, not 
only is an excellent insulator capable of with- 
standing very high potentials without leak- 
age or rupture required, but such property 
must be retained along with the mechanical 
properties of hardness and toughness for in- 
definite periods. Besides, the cost must not 
be too great. 

To what extent any specimen or quality of 
insulated wire, or insulating material for out- 
door use, fulfills these requirements is a 
matter which it is difficult indeed to deter- 
mine fully, particularly as a test for durabil- 
ity must necessarily require a long time to 
complete. Indeed, it would seem that our 
best guide must be the experience gained in 
the use of different wires on a large scale, 
under different climatic conditions, and with 
extremes of heat and cold more or less great. 

Aside from the insulation given to a wire 
by its covering considered purely as an in- 
sulator, most stress must be laid upon the 
requirement of resistance to mechavical 
friction or abrasion, as tending to give im- 
munity from grounds by contact with other 
wires, or with tree branches, roofs, cornices, 
etc. 

Toughness and elasticity of the insulation 
are hence seen to be qualities of high im- 
portance. Whether such mechanical tests 
as will represent the conditions of actual 
practice in the use of the wire in relation to 
abrasion and percussion, bending, etc., which 
may break through the coating of insulator, 
can be devised and applied to test wire is 
somewhat doubtful, though without doubt 
much information may be obtained in the 
pursuance of such an object. 

The retextion of the toughness and elas- 
ticity for reasonable periods is, of course, de- 
manded, and it is this retention which in 
otherwise excellent coverings, is often absent, 
the effect of exposure being to render the 
materials brittle and porous. 

It has often been proposed to make tests 
of the insulation resistance of the coverings 
of certain lengths of any wire taken as sam- 
ples representing an average for such wires, 
under potential somewhat exceeding that ex- 
isting under actual use or practice, and so to 
determine the insulating capabilities of dif- 
ferent coverings; but it is my opinion that 
while such tests are certainly useful and im- 
portant, and in the case of underground 
wires or cables, indispensable; yet, for 
overhead work, since most of the length 
of the wire is exposed to air only, 
which is a practically perfect insulator, and 
since the chances of leakage” from the lines, 
arises most from imperfectly insulating sup- 
ports, and from accidental contact with other 
wires or surfaces, additional tests would, in 
any case, be required to determine suita- 
bility of an insulator for overhead lines. In 
this connection, it may be stated that during 
thunderstorms. overhead wires are subjected 
to violent inductional effects, giving rise 
oftentimes to the momentary charging of the 
lines wtth potentials very far in excess of the 
potentials of any dynamos, and capable of 
breaking through the wire covering where it 
may be near, or touch a metal object or wet 
surface. This breaking through may give 
rise to a weak spot, which will be followed 
by the dynamo current itself, if of high po- 
tential, and if at the same time other condi- 
tions be favorable’to%a diversion of current. 
When overhead wires or pole lines are re- 
quired to pass’through'and between branches 
of trees, a condition not infrequent in many 
of our towns and cities considerable diffi- 
culty may be’found in preserving the insula- 
tion of the line, the covering of which is apt 
to be rubbed off by the tree branches sway- 
ing in the wind. Fastening insulators to the 
branches for support and attachment of the 
wires isan uncertain remedy on account of 
the swaying of the tree taking place ip dif- 
ferent directions not transverse to the line of 
wire, so that the wire is strained or detached 
from its support along with;the insulator by 
the violence of the actions. ; 

Many and ingenious are the devices which 
the over-zealous lineman makes use of to 
suddenly, or gradually and mysteriously lop 
off the offending limb, when the case is ex- 
ceptionally critical and permission for the 
amputation of the offending limb cannot be 
obtained from the conservative citizen whose 
sidewalk supports the obstacle to linemen’s 
ambition. It is also customary to thicken 
the insulation of the wire at such places as 
are threatened by abrasion, by winding on it 
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a wide band of tough and plastic adhesive 
tape, such as can now be found in the mar- 
ket. If neatly aud thoroughly done, the in- 
suation of the wire may thus often he pre- 
served under decidedly adverse conditions. 






















































































































high potential circuit can never be too good, 
and that, therefore, any measure which may 
tend to its improvement and preservation is 
a double acdvantege, for not only are the 
dangers of grounds and leaks lessened, but 
the p wer of the current to do useful work 
is assisted 

A considerable leakage from a high poten- 
tial circuit means indeed a loss of power or 
efficiency of the system; for instance, 'he loss 
of one hal‘ an ampere of current at a noten ial 
of fitteen bundred (1,5 0) vol-s would repre- 
sent about one horse power of current en rgy 
lost, costing more than a horse power at 
the dymano pulley to supply such a leak. 
This jatte: consideration is of special import- 
ance in dealing wi'h lines feeding transform- 
ers with alterna’ive currents at hgh poten- 
tials. With ove thousand (1,00.) volts in 
the primary circuit, it is readily seen that a 
badly coustructed or leaky line might easily 
cause the loss of a con-iderable per centage 
of current, such as would reduce the econo- 
my of the system more, particularly when 
running under light loads, at which tive it 
is desirable to secure aud to keep up the best 
possible efficiency. 

The wir:s or cables are to be laid under- 
ground their re-is'ance to abrasiou is of 
impor ance oply when they require to be 
drawn into conduits, or sections of conduits; 
but when once placed intact they are not 
necessarily further su’ ject to mechanical in- 
jury as they are generally surrounded by 
protective castings, or tubes. 

The total exclusion of moisture and the 
posses-ion by the wire coverings of a high 
insulation resistance, are requisites of grea 
importance in such work. The difticulties 
are wiih low potentials comparatively easy 
to provide azainst butim tbe case of wires at 
high cleciric potentials or pressures, such as 
are light oraliernating current primary lines, 
such difficul ies are much exaggerated. 

The lea t excess of moisture, such as may 
occur by flaws in the insulation may result 
in the production of a bad ground, or slight 
lesk due to some original defect, may so im- 
prove itself by 'be pa-sage of a current as te 
become a bad flaw or a complete connec- 
tion to earth. It would seem best in all cases 
not to place reliance upon the integrity ano 
perfection of but a single insula ing coating 
or covering for the wire, but to give to it 
say thre coatings successively applied and 
which wre in a measure independent cover 
ings, al! of them impervious to moisture and 
good insulators. If composed of differen: 
materiuls, the peculiar liabilities to defect of 
one such coating may possibly be compen 
sated by o'her qualities in another coating. 
so that there may be smsll chance of super. 
posed di fect in all coatings alike. 

Let but the insulating capacity of each 
layer or coating be amply good to withstand 
the potential used and it is difficult to con 
ceive how trouble could arise from leaks due 
to defective portio: s of the covering. First 
cos! is, however, a barrier to the perfection of 
underground systems; to save which cost 
less effective and cheap struciures are often 
given the piace which should be occupied by 
the more perfect and more costly. 

It is important, that in cases in which 
overhead wires or wires above ground ate 
connecied with underground lines, efficien: 
mesns for carrying inductive discharges to 
eartb be provided, such as is secured by the 
use of ;roper lightning arrésters ; for faults 
may otherwi-e be produced in the best under- 
ground system of conductors due to static 
iuduct:onal discharges existing during thuo- 
der storms at the movements of lightning 
discharge. The-e discburges are, in overhead 
lines, oftentimes quite vigorous and capable 
of puncturing moderate thicknesses of in- 
sulation. Toey are not to be confounded 
with actual passages of lightning strok:s 10 
the lines which, of course, have an infinitely 
greater capacity for mischief. 

The preservation of the insulation of inside 
wiring is not difficult where the potential- 
used ure low, nor is it difficult, with cue ex- 
ercise of cure and shill 1p the running of the 
wires and the selection of suiable courses 
for them to take, to install simple senes of 
line-, such as those for are Il'gbhts, which 
sball be practically exempt from leukage, 
unless abraded and brought into contact with 
conducting objects or moist surfaces involv- 
ivg leak to earth. Unfortunaiely, owing to 
lack of skill and judgment and huste in in- 
sialling, much of the wiring dove is not as 
well done as it should be for the best results. 
Dis'ribution of current to groups of incan- 
descen! ligh's upon are light cr other bigh 
p»tential lines shou'd always be undertaken 
witb grea’ care, and it is thought that such 


| ease of inspection of the wiring. and no con- 
cealed wire should be used in them. 
Concerning the wires which are suitable 


po’entials, the endeavor has been to combine 


incombustible materials in the covering. 
The difficulty has been to find muvisture- 
resisting substances, which would not carry 


rial which would not carry or absorb m §ist-| 
ure. Thetwo properties seem in most cases | 
incompatibles. The tendency now is to sur- | 
ronnd the wire with a first covering of moist- | 


bitumen, tesins, etc., and outside of this fo | 
place a second layer, which !ayer will not 
carry fire. For house-to house and general | 
incandescent lighting, where-the distances 


low poteutial systems possess most of the ad- 
vantages, the difficulties of leakage from de- | 
fective in-ulation being, of course, at a| 
minimum; but where the distances are so 
great as to make the required outlay for cop- 
ner in the conductors prac ically prohibit the 
extension of the system, a transform-r or 
converter sy-tem. if of goo! design and 
economy, may he made to yield excellent re- 
sults. In such cases, the high po ential pri- 
mary wires need not enter the building, or | 
when they do may be suitably pro‘ected, the | 
bouse or inside lines being of such low po-| 
tentials as to be run with ordinary precau- | 
tions as to leakage. However, the in'egri'y ' 
of the system would be changed should a 
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connection or leak form between the primary 
avd secondary wires of the transformer, 
thus connecting the local or house line with 
the high pot~ntial outside maivs. Such a 
ronnection might easily exist unsuspected 
and would be a constant source of menace or 
possible danger, not discoverable by the mere 
tesis for grounds as applied to the primary 
line at the station The expedient of se- 
curely grounding the secondary or local line 
was devised by me to overcome this diffi- 
culty. It insures inmunity from the risks 
arising out of po-sible leaks from the pri- 
mary lives to the house lines, because such 
leaks are at once detecied by the ordinary 
tests for grounds 

The consideration of the subject of what 
appliances are the best for the detection and 
location of leaks or faults in the insertion of 
conductors when they exist, and whether tbe 
ordivary crude methods are adapted to all 
cases of such detection, would prolong the 
present paper m°ch beyond its intended lim- 
its, and it will have served its otject if it 
opens up an opportunity or gives occasion 
for a prediscussin and interchange of expe- 
rience and ide:s upon the general subject 
forming its title. 

——_c a o—_—_———_ 

* * In ordinary sunstroke it is reasonable 
to attribute the sun's share to hat, if for no 
other reason than tbat the solar beat is felt 
But here there is no sense of heigh ened 
temperature. Nay, a thermometer placed 
within five yards of the arc wh ch is melting 
steel like butter is bardiy affected at all. All 
the heat seems to remain concenirated; and, 
while at five yards’ distance the thermometer 
hardly moves, bystanders suffer stroke even 
at fourteen yards. To what else can we ap- 
peal, therefore, but to light, pnreand simple? 
The fact is interesting in many ways, but it 
illustrates once more the active part played 
by light in a variety of biological phenomena. 
It may now be asked: Is the skin affected by 
the red and yellow rays of ligbt, or is it not 





work shuld only be undertaken when ex- 
ceptionally favorable conditions for avoiding 
accidental leakages exist; more especially , 
shou'd the poten'ial of the line at the dynamo ' 
excecd fifteen hundred (1500) volts, or an 
amount whicb would sustain thirty arc lamps 
in series. One of the important elements of 
safety in such installations is simplicity and 








rather to the chemical rays—the violet and 
purple rays—we should look? M. de Par- 
ville inclines to the latter hypothesis. M. 
Defontaine is silent; but M. de Parville 
thinks that by trying the alternate efiects on 
the skin of the red and yellow rays, and the 
violet rays, respectively isolated, the problem 
may be capable of easy solution. 





for indoor work, and particularly for high | 


fire, and fire-resisting or incombustible mate- | besides 200 women and girls. 





| The Thomson-Houstun Electric Company. 


The works of this company are being | 
greatly extended by the addition of their | 


/new three story brick factory. The three 


It must be admitted that the insulation of aj moisture proof and fire resisting, or rater | gretomes A, B and C, at Lyon, Mass., ag- 


| gregate move than three acres of floor space. 
There are now employed about 1,000 men. 
Ore hundred 


men work all night, in order to keep the | 
testing department up with the shops and | 


product. 


each week. The lighting of the factories is | 
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—— The Sharon (Pa ) Electric Light Com- 
Eighty tons of castings for dyna- | pany has been organized, and a plant will 
ure-proof material of the nature of rubber, | mo fields, etc., are supplied to the works | soon be put in. 








—— F. A. Kenny, of Syracuse, N. Y., is 


done by 275 arc lights and 1,200 incandescent. ‘arranging for an electric light plant for 
The power of the various steam engiaes em- | ‘Thousand Islands, N. Y. 


Engine Company, aggregates over 1,000 
horse power, and this will soon be scarcely 
sufficient. The new engine has two cylinders 


|of 20 inches diameter and 42 ioch stroke 


each. The fly-wheel is 20 feet in diameter, 


with 88 inch face. and weighs 18} tons. The 
belt is leatber, 36 inches wide, and connecis 
with a floor countershaft on the secood floor 
of factory C. The speed is 100 r volutions 
per minute and boiler pressure 8) pounds 
Although each engine is 250 horse power 
nominally, the engine has developed 5 0 to 
800 horse power in actua! running. } Raz 





View oF THE Extensive Errzorrio LigHt Factories oF THE THOMSON—HoUSsTON 


YNN, Mass. 
Boston Personals. 
Mr. E. H. Johnson, president of the Edi- 


son Electric Light Company, and one of the | 
best informed men in electrical matters in | 


this country, was in Boston this week to at- 
tend the hearing by a committee of the city 
government on the subject of street sub- 
ways. 


f the s‘ation are no too great, the direct j i } 
rom (tbe s‘ation mo a ea ployed, including a large new Greene double | The Chestertown, Md., Water Co., 
engine, just put in by the Providence Steam | 


|C. F. Westcott, president, contemplate erect- 
| ing an electric light plant. 


—— The town of Snowville, Va., is crying 
out for electric light ; so, too, is Maryville, 
Ohio, and Thorndike, Mass. 

—— The Otis Manufacturing Company 
Ware, Mass., intend introducing the electric 
light into their ex'ensive works. 

—— At New Orleans, the Edison Electric 
INumioating Co. will hol! a meeting March 
5, to decide as to increasing capital s.ock. 





—— Tae Electric Water Protec- 
tive Company, 713 Broadway, New 
York, has issued a catalogue, de- 
scriptive of its electrical process 
for preventing water overflow in al] 
kinds of dwellings. 


—— The Edison Light has been 
adopted by the Dominion Govern- 
ment for the lighting of the Esqui- 
mault dry dock, the contract baving 
been awarded to A. J. Lawson, of 
Montreal. The capacity of Van- 
couver Edison station is also being 
doubled. 


— C. A. Murray, of Marshall, 
Texas, is arranging to put in elec- 
tric light plants in a number of 
Texas poin s. Two companies are 
under way at present, as fol ows: 
Greevville, Texas, a 650 light West- 
ioghouse alternating incandescent 
plant and at Marshall, Texas, a 650 
light Westinghouse alternating in- 


candescent plant. 


A unique contrivance for regulating heat | 


has been invented by F. R. Whitney, of | 
It is a} 


Lewiston, an electrical engineer. 
combina'ion of electricity and clockwork, 
and consists of a thermometer carrying an 


indicator upon it, connected by electricity | 


with clockwork attached 
drafts. 


to the furnace | 
The indicator being set at the de-| 


sired temperature, the moment the tempera- | 
ture rises above that degree it lifts the indi- | 


calor. which starts an electric current com- 
mupicating with the clockwork, which im- 
mediately closes the drafts. When the ther- 
mometer falls a degree the indicator again 
starts the clockwork and the drafts open. 
The machine makes a valuable safeguard 
against fires caused by overheating. 

The directors of the Sandwich Glass Com- 
pany have voted to close their works at 
Sandwich. The fires bave been ordered 
drawn, and the decorating, cutting, etching, 
and other departments will be closed. Much 
anxiety is felt hy business men, as this indus- 
try is the chief one of Sandwich. 

The New York Metal Exchange does not 
seem ‘to catch on” to the coprer stcch 
business, and is disappvinting the Boston 
members in this matter. 

The gas commi:sioners have granted per- 
mission to the New Bedford Gas Light Com- 
pany to engage in the electric light business, 
and have prescribed, as the minimum capac- 
ity of the plant, 160 arc lights of nowinally 
2,000 candle power each. TT; W. 8. 

Boston, Mass., Feb. 20, 1888. 


—— Mr. Bernard, of the Sawyer-Man 


| Company, seems to have rushed busipvess 


somewhat for this system in Paterson, N. 
J. Some of the orders for plants put in there 
by him during the past few months were 
very large, notably the Wm. Strange Com- 
pavy, 1,600 lamps ; Phoenix M’f'g Company, 
1,100 lamps; Hamill & Booth, 600 lamps, 
and Grimshaw Bros., 600 lamps. 


—— The Gas Committee of the Brooklyn 
Council recommends that the following 
pr ces be paid for lighting : 

Brooklyn Gaslight Company, $19.80 per lamp per 
annum. 

Williamsburg Gaslight Company, $21.75. 

Nassau, Metropolitan, People’s and Citizens’ Gas- 
light Companies, $22. 

Municipal Electric Light Company, $12.50. 

Citizens’ Electric Light Company, $182 50. 


— The Merchants’ Electric Light Com- 
pany. of Philadelphia, composed of the 
s orekeepers oo the westside of Front street, 
between Susquehanna avenue and Dauphin 
street, has been orgavized, with the following 
officers: President, J. Bossing; vice-presi- 
dent, S. L. Schumo; secretary, H. Birth- 
mair ; treasurer, G. Brenninger. A fifty arc 
hight plant will be put in, and be ready for 
furnishing light in about two months. 





Articles of incorporation have been 
filed with the Secretary of State by the Edison 
Light and Power Company, Troy, N. Y., 
with a capital of $100,000. Heretofore the 
company has been conducted as a partner- 
ship, but desiring to extend its plant and in: 
crease its capital, a corporation was formed. 
The company now lights the Union depot at 
Troy. The trustees comprise these wéll- 
known Albanians: Chas. D. Hammond, 
James W. Hutt, Howard L. Browning, 
George W. Kirchwey, William K. Harcourt, 





James W. Eaton, jr., and Lynu J. Browning 
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COMMERCIAL Success IN INCANDESCENT 
LIGHTING DEPENDS PRIMARILY ON THE 
Continuous, CHEAP, UNIFORM AND FLEx- 
IBLE GENERATION OF POWER 


PAPER OF WILLIAM LEE CHURCH BEFORE 
THE NATIONAL ELEOTRIC LIGHT ASSOCIA- 
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The service of electric lighting differs from 
other forms of manufacture in requiring more 
horse power per square foot of floor space; 
in requiring higher speeds; in demanding the 
power in larger units; in compelling a closer 
and more uniform regulation; and in requir- 
ing more rapid and constant extensions. It 
will be observed that these peculiarities re- 
quire individual and special treatment in the 
generation and distribution of power, and 
engineering practice as determined in other 
means of manufacture may be sadly at fault 
when applied to electric lighting. 

It has become an axiom among experienced 
station magagers that the money is made or 
lost between the shovel and the belt; in other 
words, other things being equal, the dividend- 
earning capacity of a station is determined 
by its steam plant, to which the electric 
apparatus is in the nature of an accessory. 

Incandescent lighting has not until recent- 
ly made a brilliant record as an investment 
aud much of the disappointment is directly 
traceable to the culpable ignorance of the 
principles of steam engineering which has 
been displayed. A man who will not venture 
to cut himself a $2.00 vest will not hesitate 
to exercise his amateur talents upon a steam 
plant, upon the economical and reliable per- 
formance of which depends an investment 
of one hundred thousand dollars and the 
public service of a city. A long and critical 
experience in this branch of industry has 
grounded us in the conviction that no incan- 
descent station can hope to be financially 
successful, under the ordinary conditions of 
competition, unless based on independent 
dynamos belted direct from independent en- 
gines. Throughout this paper, therefore, we 
desire to keep constantly in view the opposite 
systems; namely, a station containing a given 
number of dynamos of two or three different 
capacities, each belted direct from high-speed 
engines of corresponding rating, and, on the 
other hand, the same station with the dyna- 
mos driven from one or two slow-speed 
engines transmitting their power through 
one hundred feet of shafting, more or less, 
encumbered with clutch pulleys. Having 
these pictures well in mind, we inquire: 

What are the essential requirements of a 
first-class steam plant in an incandescent 
electric light station? Taking them up in 
the order of their importance, we unhesitat- 
ingly say first, and always foremost, absolute 
reliability for continuous running. 

The clectric light company contracts to 
supply the demand of a diverse and exact- 
ing public, and that public expects to find 
its light on tap at every moment of every 
hour of every day~in the year. Failure of 
service in ever so small a degree is palliated 
by no excuse. Complete reliability is the 
condiiion of popularity, confidence and 
patronage, without which all the other econ- 
omies and excellencies go for nothing. 

Again, electric lighting perhaps more than 
any other industry has its earnings directly 
affected by the shutting down of its power, 
since it sustains a direct financial loss for 
lights out, aside from custom and reputation, 
not easily regained. Subdivided power re- 
duces this risk to a minimum, and, properly 
directed and applied, obviates it altogether. 
In aa station using, say, 2,000 horse power, 
say in the shape of two large engines, loss 
in lamps in one night by the shutting-down 
of one of these engines is equal to one-half 
the cost of an independent engine on the 
subdivided plan ; in other words, as tersely 
expressed by a manager of experience, a 
company might better, for peace of mind, 
reputation, «nd cash balance on the books, 
throw a sixty horse power engine into the 
scrap pile than to shut down the station one 
hour The service of electric lighting is 
similar to the editing of a daily paper, in 
that lost time can never be regained. Most 
industries can make up lost time by working 
overtime, and pushing their business in vari- 
ous ways, but in electric lighting— 

‘The mill will never grind with the water that 

has passed.” 

Passing from argument to instance, we 
cite the recent experience of one of the 
largest stations in the country, operating in 
the neighborhood of 20,000 lights. This 
station, as originally planned, was driven 
from a pair of Corliss engines, each having 
a cylinder 28” in diameter by 48” stroke, and 
belting to a countershaft 414” in diameter by 
about 50’ in length. From this countershaft 
are driven five dynamos, having an aggregate 
capacity of six thousand 16 candle power 
lamps. Clutch pulleys 8’ in diameter, which 


are the means of disconnecting the dynamos 
when not in use with similar clutch pulleys 
for exciters. The remaining dynamos in the 





station are each of 2,500 lights capacity, and 
each driven by a 200 horse power independ- 
ent engine, belted direct. Recently, in the 
middle of the heavy run of the evening, one 
of the clutch pulleys broke in some of its 
parts, necessitating the immediate shutting 
down of the 6,000 lights, besides doing con- 
siderable damage, and involving danger to 
the employes. The extinguishing of such 
a large number of lights at the important 
hour of the run was a blow at electric light- 
ing of the severest nature, and working 
serious inconvenience to public gatherings. 
It happened that one of the independent 
engines, with its dynamo, was immedi- 
ately available, and was started within two or 
three minutes, so as to take up a portion of 
the load of the large engine. In this same 
station, at a subsequent time, a key became 
leose on the valve gear of the engine, ne- 
cessitating another stop for several minutes. 
On still a third occasion the crankpin be- 
came uncomfortably hot, and was carried 
through the run only at a great risk and 
lator. This illustration is used as one among 
many of the almost evident fact that no elec- 
tric light station can afford to hang its whole 
business upon any one source of motive 
power, particularly when that motive power 
is distributed through the complex mechan- 
ism of countershafting, clutch pulleys, etc., 
involving a risk of hot bearings, broken pul- 
leys, defective frictions, and what not, any 
one of which may shut down the whole 
station. Had these dynamos been each 
belted from an independent engine, the 
accidents above enumerated could not have 
occurred in the nature of the case. We do 
not assume to say but that accidents of some 
nature are due in any piece of mechanism ; 
but the division of power and generating ca- 
pacity into comparatively small units, each 
independent of all the others, affords a prac- 
tical means of distributing the danger, so 
that it is essentially ni/ in its effects ; that is 
to say, had a stoppage of any one independ 
ent engine in a similar instance occurred 
from apy cause, the other engines, with their 
dynamos, would easily have distributed the 
load for a short time, without any disturb- 
ance or danger whatever, and the service 
would have been uninterrupted while the re- 
pairs were being made or the difficulties rem- 
edied. 

It has been incidentally remarked by a 
gentleman familiar with the practical opera- 
tion of a station, that independent engines 
afford a safeguard against danger from short 
circuits, inasmuch as currents of the short 
circuit will overload an independent engine 
andslow it down, thus giving warning of the 
danger. If the dynamo is driven from a sin- 
gle large engine, motive power will not re 
spond to the short circuit until the short cir- 
cuit becomes equal to the full capacity of all 
the connected dynamos plus the range of 
power in the engine. Practically, therefore, 
an engine of this type will not feel the short 
circuit, but will pull it through until some- 
thing burns away. 

The merit of the steam plant which is 
most obvious, and which appeals most 
strongly to the electric light company, is 
economy of fuel. 

The advocates of. large slow-speed engines 
rely upon the supposed superior fuel of this 
type as the sole effect to its obvious disad- 
vantages. All managers unhesitatingly ad- 
mit the superiority of transmitting the power 
directly and without loss from the engines to 
the dynamos, and more or less readily con- 
cede that in its performance the high-speed 
engine will also equal the running qualities 
and durability of the slow-speed engine. If 
with this, say they, we could get the steam 
efficiency of the Corliss engine, no man 
would hesitate to decide in the favor of the 
convenient, compact, and independent small 
engine. We take the question at once by the 
beard, and desire to state that, of two incan- 
descent stations operating under ordinary 
circumstances, and otherwise equal, except 
ovly in their power and transmission, that 
one which has independent direct belted en- 
gines will show on its monthly report sheet, 
not asmall amount, but from one-third to 
one-half less coal per lamp hour than a sta- 
tion driven from a single engine through 
counter-shafting, both types of engines be- 
ing non condensing We goyet farther, and 
state that independent non-condensing en- 
gines, under many conditions, will about 
equal in monthly coal account an equivalent 
slow-speed condensing engine. This is a 
fact so incontrovertible when actually and 
candidly investigated, that we do not pro- 
pose here to demonstrate, but merely to illus- 
trate it. ‘ 

We now submit the prompt inquiry, ‘‘ Will 
not a high-speed engine use more coal per 
horse power per hour than a Corliss engine?” 
Yes. ‘‘How much more?” Size for size, 
and load for load, not over 10 to 12 per cent. 
Score 10 per cent. against the high-speed en- 
gine, and again ask, ‘“ Will not several small 
engines use more steam than one equivalent 
large engine, even of the same type?” Yes. 
How much more ?” Load for load, possi- 
bly another 10 per cent. Score 20 per cent 
against the high-speed engine, and again ask 
how an admitted loss of one pound of coal 
in every five can be reconciled with the state- 
ment of a monthly saving of 30 to 50 per 





cent. in favor of independent engines ? 
Answer, simply because we have to deal with 
conditions as they exist in fact, and not as 
we assume them to exist. 

The reason why independent engines can 
overcome their moderate lack of initial econ- 
omy, and pass a large percentage of actual 
economy to their credit, are muinly two 
First, the use of a counter-shaft implies 
power to runit. Indicator diagrams show 
that the real load of such a plant varies from 
12 to 20 per cent. of the gross horse power 
under full load when in ordinary g con- 
dition, and not infrequently rises to 30 per 
cent. and over, with badly lined shaftings 
and badly drawing —. Moreover, it 
must be borne in mind that the dead loss is 
nearly a constant quantity, and if it amounts 
to 20 per cent. of the full load, it will under 
partial load equal, and even exceed, the net 
power transmitted to the dynamos It may 
easily happen, and doubtless does happen 
every night in every station thus far, that 
from midnight to morning twoor three horse 
powers are expended in the cylinder for each 
— horse power recovered at the dynamo 
pulley. 

Thus, by one stroke and by a single item, 
is the conceded advantage of the larger en- 
gine reckoned in coal per horse power, prac- 
tically swept away, and large and small 
engines left standing on an equal footing. 
prepared to submit to the still more search- 
ing question, ‘‘ What is the cost from hour 
to hour of the power ey. expended in 
meeting the fluctuation of the load?” 

To consider fora moment some abstract 
facts in steam engineering, we must note that 
the steam engine develops its maximum 
economy (é. ¢., minimum consumption,) only 
over a limited range of its power. Under 
normal conditions of pressure, say eighty to 
a hundred pounds in the boiler, this mini- 
mum consumption is found only between the 
points of 4 and } cut-off, say from A to B, 
Fig. 1, at which latter point all engines are 
now treated. At its rated power, therefore, 
the single large engine of the Corliss type 
will consume as little as 26 to 28 pounds of 
water (steam) actually fed to the boilers per 
indicated horse power per hour; and if the 
economy were not affected by the load, we 
could represent the rate of consumption by 
the straight line C D. If overloaded, how- 
ever, the rate of water consumption rises, as 
shown on the right-hand poriion of the dia- 
gram, in which the horizontal distances rep- 
resent the actual points of water consump- 
tion; tbe curve, therefore, being a curve of 
efficiency at varying loads, it will now be 
particularly noted, that, whereas the load 
rises for an overload, it also rises for an un- 
derload, and very much more rapidly. This 
is well understood to be partly from exces- 
sive condensation due to over-expansion, and 
partly from the greater ranges of leakage 
under short cut-offs. Considering Fig. 1 to 
represent the actual performance of a 400 
horse power engine at varying points of cut- 
off, it will be seen that the engine can be at 
its best only over a limited range, from A to 
C, or say from 325 to 450 horse power. An 
overload is, of course, mechanically injuri- 
ous which limits the possibilities in that 
direction. As the load falls off below } cut- 
off, the steam rate increases at an enormous 
ratio, so that at 200 horse power, the engine 
is using 50 per cent. more than its normal rate; 
z. ¢., at 200 horse power it is actually using 
the gross amount of steam which would give 
300 horse power if used in a 300 horse power 
engine. At 100 horse power, waste is fully 
100 per cent., and the steam used should 
develop, not 100 horse power, but 200 horse 
— if used in a 200 horse power engine. 

t must be borne in mind that the diagram is 
plotred from observed facts, and is not a 
diagram of theoretical deductions. 

It now remains to determine if the condi- 
tions actually obtained in electric lighting 
stations are such as will enable a single large 
engine to develop its normal economy; and. 
if not, then are they such as will enable the 
smaller independent engine with a lesser 
initial economy to reach a better gross result 
under the inevitable conditions as they are 
found to exist. 

The typical daily chart of amperes deliver- 
ed from an incandescent station of, say, 4,500 
lights, is shown in Fig. 2, of course with 
variations in different stations, but always of 
the same general character. The chart is as 
sumed to cover a winter pight’s run, commenc- 
ing at 4p. M., and shutting down at 8 A. M. 
The heavy, irregular line A B represents the 
fluctuation of the actual load, such as would 
be determined by indicating a series of in- 
dependent engines; and the area enclosed 
between it in the base line M N may be 
denominated by the net power required 
The fine, irregular line C D encloses the gross 
load when driven by a single large engine, 
being equivalent to the net load plus the 
friction of the shafting and pulleys required 
in transmission. The irregular band lying 
between A B and C D, therefore, represents 
the dead load, which would be a dead loss, 
due to the friction of the shafting. But, as 
shown above, this is the full measure of the 
loss). We have already seen in Fig. 1 
that an excessive underload requires a rela- 
tive amount of steam which would be 
adequate to produce a much greater power if 





applied in an engine worked at its point of 
maximum efficency. Combining the two 
diagrams, therefore, we would find a third 
dotted line, H F, which would clearly rep- 
resent the actual steam consumption requir- 
ed to secure the net work A B. The irregular 
band, therefore, between A B and H F 
a the total 1 ss expressed in coal ; in 
other words, the entire area H F M N rep- 
resents the lamps which should be got for 
the steam expended, wheras A B M WN rep- 
resents the lamps actually got for the 
steam expended. The loss involved is 
practically 50 per cent. of the total fuel in 
the whole night’s run, which corresponds to 
observed results in stations whose fluctua- 
tions of load are about as indicated. Of 
course, there are stations in which the net 
load averages more uniform than that shown, 
and a better proportionate result would there- 
fore be expected from the single large engine 
with countershafting. We believe it i. safe 
to say, however, that there is no incandes- 
cent station which will get a load so constant 
as to secure the economy from a single 
engine equal to that which can be realized 
from subdivided power. 

We now contrast the performance of in- 
dependent engines in the same station. The 
lower narrow band between the lines MN 
and aa represents the smallest dynamo, 
equal to a load of 650 lights. The remaining 
three bands between a a, }b, and cc repre- 
sent the other dynamos, or successive loads 
of 1,300 lights each. At starting time. there- 
fore. a 60 horse power engine with its 650- 
light dynamois started, and run continuously 
until shutting down in the morning. It will 
be noted that, while running, the load on this 
engine is practically constant and at the 
point of maximum efficiency. In ten 
minutes after starting, the load rapidly in 
creasing, it becomes necessary to start the 
second 125 horse power engine with its 1,300- 
light dynamo, which engine again runs on its 
full and most efficient load, as indicated be- 
tween the lines aa,bb. This engine is stop- 
ped at 12.45, and is therefore running to a dis- 
advantage only for the last hour. At 4 40 the 
increase of light calls for the third engine 
with its dynamo, which in turn runs until 
10.45, and is then stopped. The fourth 
engine aud dynamo will start at 5 p. M., and 
run until 930. The point to be clearly 
understood as vital to the whole economic 
question is, that each engine while running 
is loaued to its best efficiency runs only so 
long as its load is called for, then stops 
altogether, and with it all consumption of 
steam, leakage, radiation, wear and tear, 
and loss of every nature. Ample time is 
given to inspect the engine and dynamo if 
necessary, and the system as a whole de- 
velops the last possibilities of commercial 
efficiency. 

The above diagram practically represents 
the performance of two stations which we 
once had the privilege of comparing. Both 
were practically the same size, and both were 
constructed on the same electrical basis. 
We were by courtesy put in possession of 
the monthly reports from both of these 
stations, which showed a ratio between the 
pounds of coal per ampere per hour of 70 to 
126 in favor of the station driven by inde- 
pendent engines. A station whose motive 
power is one or two large engines, therefore, 
finds itself in a position of earning money 
between starting time and ten o’clock, and 
spending it aguin between ten o'clock and 
morning. 

We have thus endeavored to make it clear 
in the above illustrations that the rated econ- 
omy of the two types of engines is but a 
small part of the consideration, and cuts 
practically no figure whatever in actual! prac- 
tice under the conditions imposed by the na- 
ture of incandescent service. 

If any one is now thinkingto inquire, why 
not use a number of small Corliss engines in 
place of high-speed engines, if it is admitted 
that the Corliss type is more economical of 
the two? we would answer briefly, first, 
small Corliss engines are not as economica- 
as small siogle-valve engines, the percentage 
of leakage due to the four valves and slower 
speed being much greater; second, small 
engines of the Corliss type run necessarily 
at so slow a speed asto preclude the pos- 
sibility of direct belting, and to involve full 
lines of counter-shafting with their attendant 
cost and waste of power; third, the first cost 
of smal] slow-speed engines is very greatly in 
excess of that of high-speed engines of the 
same power. We think no one has ever seri- 
ously considered, however, the adoption of 
small independent slow-speed engines. 

Next in importance to reliability and econ- 
omy is uniformity, delicacy, and continuity 
of regulation. 

There is much misapprehension regarding 
the matter of regulation in engines used for 
elvctric lighting. Let us, therefore, ask, 
What is good regulation ? Good regulation 
implies, as a matter of course, reasonably 
small variation of s , reckoned in R. P. 
M., between the engine fully loaded and the 
engine running light. Claims are made that 
such and such engines regulate to 2 per cent., 
1 per cent., and even to one-half of one per 
cent., under variations of load. Now, it 
should be clearly understood, once for all, 
that any decent automatic engine controlled 
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by the shaft governor can beso adjusted as to 
not merely to 2 per cent., or 1 per cent., but 
to actually pass the point of exact regulation, 
and run faster under load than when light. 
So far as regulation in terms of R. P. H. 
is concerned, | per cent. or 2 per cent. reg- 
ulation is sufficiently close for all ordinary 
purposes. 

, Second, ‘The most important consideration 
in the regulation of engines in incandescent 
stations is not their variation from minute to 
minute, but from stroke to stroke. An en- 
gme may make 300 turns per minute, count- 
ed for each successive minute of the hour, 
and yet may at any given instant be running 
sensibly above or below this speed, iu the 
effort to meet a momentary fluctuation of 
load. Wesay every engine may do this, and 
we have observed that most engines do this 
frequently ; the difficulty being, not a matter 
of the construction of the governor, but 
purely a question of lubrication A perfect 
governor is one which will maintain the 
speed, not at an average of 300R. P. M., but 
at the rate of 300 R. P. M. for each and 
every stroke. Any properly constructed 
governor will retain the avcrage of regula. 
tion co which it is set, but it can only secure 
instantaneous regulation when friction is 
practically eliminated. It has been our ex- 
perience that nothing but a complete bathing 
of the governor in oi! will practically accom- 
plish this purpose, and maintaim its perfec- 
tion throughout a long run. 

Incandescent lamps require a regulation 
more delicate, perhaps than any other in- 
dustry. Any departure in regulation from 
stroke to stroke gives a variation of electro. 
motive force, which is speedily destructive to 
the life of the lamp—the item which, next to 
fuel economy, is the heaviest taxation. The 
injury is done during the period of accelera. 
tion immediately following the change of 
load, which period is the time between the 
change of load and the movement of the 
governor; and this in turn is propor‘ional 
to the friction. It is obvious that, if friction 
were annihilated, the acceleration would be 
also nil, and the speed, and consequently the 
electromotive force, would never vary. 

Third. Under the extremely long runs 
now imposed by electric lighting service, 
continuity of good regulation is essential ; 
that is to say, a governor which will regulate 
when well oiled, will fail to regulate when 
its pins and bearings, being inaccessible 
under motion, have become dry during a 
long run. 

As to the nicety of regulation obtainable 
from a slow-speed engine, there is no com- 
parison possible. We have already shown 
that it is not permissible for an electric light 
engine to vary its speed, even from stroke to 
stroke. A slow-speed engine not only may 
do this, but actually does vary its speed 
within the limits of a single stroke. All ob- 
servers know that it is frequently quite pos- 
sible to count the revolutions of a slow-speed 
engine, particularly when heavily loaded, by 
the pulsations in the lamps at a distance 
from the station. A slow-speed engine, un- 
less excessive in its fly-wheel capacity, will 
imperceptibly slacken in passing its centers ; 
and this variation, not visible on the engine, 
becomes a sensible and dangerous variation 
when multiplied to the speed of the dynamo. 
The fluctuation of the needle of two volta- 
meters, respectively registering from a high- 
speed and slow-speed engine will give abun- 
dant evidence on this point. 

Flexibility.—The characteristic of flexibil- 
ity in electric light stations is one which 1s 
frequently overlooked until experience de- 
monstrates its desirability. To secure the best 
possibilities in this direction, it is necessary 
to use dynamos of two or three different 
sizes —say of 650, 1,300, and 2,500 lights ca- 
pacity—each being driven direct from an in. 
dependent. The plant being thus divided 
into independent units of different sizes in 
any variation of demand, either in the total 
load or in the load required for different cir- 
cuits, can be conveniently met. Owing to 
local causes, the load of a station is not nec- 
essarily the same from day to day. It is ob- 
vious that a plant in which all the dynamos 
are hung upon one, or at most two, engines, 
1s essentially rigid in its control of circum- 
stances, whereas a Station planned as above 
indicated, is to the last degree flexible in 
meeting any variation of load, to whatever 
degree it may occur. All this has a direct 
bearing both on economy of fuel and inci- 
dentals of operation. 

We would wish to imply that the smallest 
unit in every station should necessarily be 
the smallest dynamo—say 650 lights. it is 
probable that the smallest unit is determined 
by the minimum load existing at any coa- 
siderable time during tbe day. This mini- 
mum load in the majority of medium-sized 
stations will represent about one-eighth to 
one-sixth the generating capacity of the sta- 
tion ; that is to say, a station of four thou- 
sand lights capacity should have one dynamo 
at least as small as 650 lights. Beyond this, 
it is perhaps advisable that the units be uni- 
form for the sake of interchangeability of 
parts. The whole question 0; units of gener- 
atien must be considered, not in the light of 
any one rule, but under all the circumstances 
of each particular case. 








Maintenance of Plant.—The maintenance 
account of a plant often defeats dividends in 
the use of counter-shafting, bearings, pulleys, 
clutch pulleys, belts, etc, No practical opera- 
tor need be told of the repair account and gen- 
eral annoyance from the use of clutch pulleys. 
There are incidental exceptions, but we refer 
to the general rule. Each bearing of the 
counter-shafting will consume oil to the value 
of at least five dollars per annum, and any 
considerable amount of shafting involves the 
pay of an extra oiler to properly care for it. 
Regarding the two types of engines under 
discussion, it is undoubtedly true that the 
maintenance of the bigh-speed engine will 
be fully as low as of an equal horse power in 
slow speeds, as to its actual expense, without 
taking into account the time lost in repairs. 
Nearly all high-speed engines are made to 
gauge with more or less reference to inter- 
changeability of parts. Repairs in conse- 
quence are furnished at a minimum of cost ; 
and the parts being light and readily handled, 
the engine can be stripped and overhauled 
and connected up without the employment 
of an extra force of men or the necessity of 
heavy bandling. In referring to high-s eed 
engines, we of course ouly speak of those 
which are carefully and understandingly de- 
signed for the work put upon them ; that is, 
we wish to draw a sharp distinction between 
high speed engines and engines speeded 
high. 


Space Occupied.—T his is one of the minor 
considerations which in certain locations be- 
comes of considerable importance. Not in- 
frequently electric light stations are located 
near the business portion of a city, where 
real estate is valuable, and taxes correspond- 
ingly high, and space counts heavily in the 
capitalized investment. 

Again: a large buildiog obviously increases 
the investment, particularly when we know 
that a building to carry heavy lines of shaft- 
ing at high speeds must be of unusually 
massive construction. It needs no illu-tra- 
tion to show that independest engines, by 
doing away with the space occupied by 
counter-shafting and belts under the least 
distance between centers which can be justi- 
fied, require materially less space per horse 
power than avy form of non-subdivided 
power. This is particularly the case where 
the dynamos are placed on the second floor, 
over the engine room. 

Moreover, the cramped space in which the 
single engine must develop and distribute its 
power is against its satisfactory performance. 
Che fact is generally overlooked, in drawing 
comparisons, that a single large engine in an 
ordinary manufacturing establishment, such 
as a cotion mill, has in the nature of the case 
a wide space in which to transmit its power 
from the slow motions of the engine up to 
the high speed of the spindles. This means 
that ample space is given to bring the speed, 
by gradual accelerations, through easy mov- 
ing shafting of substantial nature, up to a 
moderately high intermediate speed, and 
then distribute it to the spindles in small 
quantities, by means of simple and light 
fast-running devices. In the dynamo room, 
on the contrary, the space is cramped to the 
last degree, and the slow-running engine 
must, in short range, multiply its power to 
high velocities, and transmit its speed in 
large units to the dynamos. The whole sys 
tem of transmission becomes rigid and inef- 
fective, and the loss consequent upon fric- 
tion, and risk to employes, and the magni- 
tude of disaster when any occurs, are such 
as in themselves to overbalance all the econ- 
omy which the most enthusiastic advocates 
of slow-speed engines attribute to them. 


Ex'ension of Plant.—An electric light sta- 
tion, unlike most other industries, is usually 
of very rapid and persistent growth, to an 
extent which is not generally foreseen in the 
original calculations. The use of independ- 
ent engines lends itself readily to indefinite 
extension. The power and dynamos both 
being divided into like units, each independ- 
ent of all the others, extension becomes 
merely a question of more units, without 
any special prepation in the plan. 


First Cost of Plant.—This consideration, 
although really of the least importance 
among those enumerated, is distinctly on the 
side of subdivided power. The price of the 
high-speed engine per horse power is now 
fully as low, and generally lower than, that 
of slow-speed engines. Cost of foundation 
is materially less, as is also cost of erection 
and handling for repairs. There then comes 
into the question the clear saving of all the 
money invested in countershafting, pulley 
blocks, heavy belting, clutch pulleys, pulleys, 
and similar devices. In the station to which 
we referred above, the extra transmitting de- 
vices necessitated the investment of a sum 
not less than $6,500. The price thus ex- 
pended would be sufficient to purchase prac- 
tically 500 horse power of independent en- 
gines, adequate to generate 6,000 lamps, 
showing practically net earning capacity of 
at least $18,000 per annum. When we con- 


trast this with the net losses due to the sys- 
tems of concentrated power, as above dis- 
cussed, it leaves no room for argument as to 
the advantages of independent engines in 
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The development of the electric motor 
from its primitive form up to its present 
state of advancement and usefulness has been 
similar to the growth of nearly all of those 
great discoveries which have proved them- 
selves at first so adaptable and then so neces- 
sary to the wants of everyday life 

The history of the motor is a very remark- 
able one, not only asa story of rapid im- 
provment, but also because its first chapters 
belong to very recent times 

We can now ask ourselves, not without as. 
tonishment, why it happened, seeing that the 
laws of the conservation of energy were so 
generally accepted, that the reversibility of 
the dynamo and motor was so lately dis- 
covered. It is quite true that the first motor 
was built many years ago, but for a long 
time, even after the dynamo had undergone 
many marked improvements, the motor was 
not turned to practical account. In other 
words, dynamos and motors have all along 
been kept distinctly apart. and even to-day 
there exists sometimes a certain indefinite- 
ness about their relation. 

We now know that the general term ‘‘ Dy- 
namo Electric Machine” includes not only 
generators of electricity, but also appliances 
for converting electricity into other forms of 
energy, and that all the mathematical formu. 
jee which have been applied to the dynamo 
asa generator of electricity are equally ap 
plicable to the dynamo when viewed asa 
source of motive power. The only changes 
necessary in any formule relate to the alge 
braic sizns of certain symbols. 

The feature of reversibility is of extreme 
importance, and means that any rule of con 
struction or of design that tends to make a 
dynamo machine an efficient apparatus will 
give identical results wher used in connec- 
tion with motors. Oiher considerations may 
present themselves, questions of speed and 
output per unit weight of material may arise, 
and these may be different in the two cases, 
but they are of a mechanical, or at any rate, 
secondary interest, and in no way affect the 
mathematical considerations. In wuat fol- 
lows, therefore, we shall use the term 
“dynamo electric machine” to designate, 
unless otherwise specified, either a generator 
of electricity or a dynamo reversed, 7. ¢., a 
motor. 

In order to give an intelligible review of 
the work which has been done on dynamos 
and prepare the way for a few considerations 
which will follow, it may be well to describe 
briefly the component parts of a dynamo 
electric machine, and refer to the purposes 
for which they are intended. In every 
dynamo we must have a continuation of the 
following elements: 

(a.) An iron body or framework constitut- 
ing the magnetic limbs. This is always 
wrapped over a certain portion of its length 
with insulated copper wire, and its purpose 
is to produce between its ends, or polar sur- 
faces, a region of magnetic force. 

(b.) A series of coils of copper wire, gener- 
ally wound upon a subdivided mass of iron, 
and capable of revolution about an axis in 
such a way as to make each coil pass succes- 
sively before the polar surfaces of the mag- 
netic limbs. This is called the armature, and 
is always so placed that it helps with the 
magnets to form a nearly closed magnetic 
circuit of iron. 

(c.) A commutator, which is merely the 
projected ends of the armature coils. and 
which, revolving with the armature, effects 
a continuance in the direction of the curren's 
formed alternately plus and minus. 

(d.) Several brushes or collectors, usually 
two in number, consisting of pieces of metal 
which press upon the segments of the com- 
mutator, and which are in metallic commu- 
nication with the terminals of the machine. 

In general, the armatures revolve between 
the poles of the electro-magnets, but in some 
machines, notably those intended to furnish 
alternate currents, the armature is stationary 
and the magnet coils themselves revolve. 
This is, bowever, immaterial, inasmuch as 
what we have to consider is the relative mo- 
tion of the parts of the machine, not their 
absolute movements. 

It appears, therefore, that the dynamo ma- 
chine, since it consists, broadly speaking, of 
an electro-magnet and a revolving coil of 
wire, is a very simple piec’ of machinery, 
yet it has taken years of hard labor and pa- 
tient investigation to evolve from the spin- 
ning disk of Faraday the dynamo of to-day. 
There is a feature in the history of the dyna- 
mo which must appear remarkable to 
everyone thinking of the subject. When we 
remember how much attention has been di- 
rected to dynamo machines, not only by 
practical, but also by scientific men, and 
recollect that all the materials for a complete 
theory of the dynamo have been for several 
years at hand, we are inclined to wonder at 
the absence of such a theory. Even to-day 
no complete theory exists, though we are in 
an immeasurably better position in this re- 
spect than we were five years ago. For 
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what we now know, in so far as it is immeai. 
ately applicable to dynamos, we are mainly 
indebted to the labors of Clausius, Hopkin. 
son and a few others. Itis sometimes claim- 
ed that the theory of the dynamo has been 
seriously crippled by the want of sufficient 
knowledge regarding the law of electro. 
magnets, namely, the law connecting mag- 
netic force with the magnetism thereby pro- 
duced in magnetic bodies. If we admit that 
an empirical formula is required, we must 
admit the justice of the claim, because no 
accurate expression of this kind has ever 
been originated. But we shall see that it 1s 
by no means necessary to depend upon em- 
pirical laws; all that we require are the 
causes of magnetization, and these bave been 
before the world for some years. However, 
we now possess the results of a new series 
of investigations on magvetization and mag 
netism and magnetic permeability. under- 
taken at home and abroad, among which the 
most important are those of Hopkinson, Ew- 
ing, Rowland, Waibing, ete. These resulis, 
in connection with the work already referred 
to, make it possible to calculate 10 a close 
approxima'ion—at least for certaim forms 
of machines—just what any given dynamo 
will do when ve know, besides its dimen- 
sions and configurations, the kind of iron 
used in its manufacture. 

The word magnetic permeability. used 
above ana which enters so frequently into 
dynamo calculations, is defined by Maxwell 
(Vol. 2, p. 50) as the raiio of magnetic in- 
duction t» magnetic force It is also called 
magnetic inductive capacity, corresponding 
with spec fic inductive capacity in electro- 
statics, _ Following out an analogy in a dif- 
ferent direction, it sometimes happens that 
magnetic permeability is called magnetic 
conductivity, or resistance, the idea being to 
express the varying resistance offered by a 
given body to the production within it of 
“‘Jines of duction,” just as the lives of flow 
are oppos-d by a porous solid, through 
which is forced an incompressible liquid. 
Further, we know (Maxwell, Vol. 2, p. 51) 
that the magnetic induction is related to the 
magnetic force in exactly the same way that 
current is related to electromotive force, 
namely, we have: 


B=uHandC=R EZ, 


when w is the permeability, and R the con- 
ductivity. But the analogy is in a sense im 

perfect, for whereas R (conductivity) is a 
constant, in so far, at least, as it is absolutely 
independent of the current flowing (leaving 
all heating effects out of consideration), the 
permeability is by no means a constant, but 
depends not only upon the present state of 
the material in refereoce to the induction 
within it. but a'so upon i's previous * mag- 
netic history.” Thus it is a variable quan- 
tity, and, for magnetic bodies, grows less and 
less as the magnetizing force increases. We 
can, therefore regard the analogy between B 
and // on the one hand, and Cand Z on the 
other, as holding good only when / is a very 
small quantity. 

_ In the calculations applied to dynamos it 
is extremely important to know the distribu- 
tion of inagneti:m and the polar surfaces of 
the electro-magnets; that is, the number and 
direction of the lines of induction from pole 
to pole. A solution of this problem can be 
arrived alt mathematically in an approximate 
way only, una then, as a rule, by the consid- 
eration of what takes place in the least com- 
plex forms of surfaces. To attain certain 
ends, the graphic method may be applied, 
either rouguly, by the use of iron filings, or 
more caretully by the employment of a small 
magnet suspended by a film. By observing 
the positions assumed by this small magnet, 
when fully suspended in different regions of 
the magnetic field, we can form some idea of 
the form of the field. For we know that the 
direction given by the magnet coincides with 
the resuliant airection of the magnetic 
force at that point (the needle being supposed 
so small as to exert no disturbing influence), 
aud also that the relative number of lines of 
force in a small space surrounding the point 
measures the relative field intensity. The 
poSitive direc'ions of the lines of force may 
be taken as from the north pole to the south 
pole, both outside and inside the magnet ; 
and they are related to lines of induction in 
this way : Outside the magnetthey coincide; 
inside the magnet, they are in opposite direc- 
tlOns. This amounts to saying that the lines 
of induction are continuous, whereas the 
lines of force are not. 

Other methods of measuring the field in- 
tensity of dynamos have been proposed, 
such as toe magnetometiic method. The 
results so obtained are, however, inaccurate ; 
and, indeed, the method cannot be applied 
at all when the armature is in place. Nor 
can the very simple pendulum method de- 
vised by Sir Wm. Thomson be applied, be. 
cause the air space between the armature and 
magnets is too small. It can, of course, be 
used by removing the armature, and it has 
the advantage of giving results directly in 
absolute measure. Unfortunately, measure- 
ments obtained under these circumstances do 
not give us a reliable basis for calculations, 
inasmuch as the form of the magnetic field 
is strongly influenced by the presence or ab- 
sence of the armature, at least when it con- 
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tains iron. It may be remarked that mag- 
netic distribution is exactly analogous to 
electric distribution, especially iu the case of 
dielectrics, and that the geometric form 
which influences the latter plays almost as 
important a part in the case of magnetic dis- 
tribution. 

We are well aware that the density of elec- 
tricity in a given portion of a charged body 
depends upon the shape of the body, and 
also upon the presence near it of other 
charged bodies. The same laws of surface 
densities determining the so-called leakage of 
lines of force obtain in the case of magnet- 
ism. In almost all dynamos the pole pieces 
have necessarily somewhat sharp edges, and 
the number of lines of force per unit area is 
evreater at the edges than on the remaining 
polar surface. This number is subject to a 
change when the armature is in place, and to 
a further modification when the armature re- 
volves, on account of the changes in the di- 
rection of the axis of magnetization of the 
latter. 

These considerations show us that any sys- 
tem of measurement which will give useful 
results must be of such a nature as to be ap- 
plicable to the dynamo when in working 
order. ‘The ballistic method fulfills these re- 
quirements, it is sufficiently accurate. and, 
moreover, involves no special difficulty. We 
have simply to surround that part of the 
magnetic circuit of which we want the in- 
duction, with one or more turns of copper 
wire connected with the ballistic galvano- 
meter, and observe the throw of the galvano- 
meter needle when the magnetism is reversed 
or reduced to zero. It is always better to 
observe the deflection of the galvanometer 
needle due to a reversal of magnetism. An 
uncertainty always attends a reduction to 
zero, owing to the phenomenon of residual 
magnetism. The galvanometer having once 
been calibrated in absolute measure, we can, 
from the throw of the needle, calculate the 
value of the total induction within the wire, 
and the magnetic force is known from the 
data of magnetizing current and number of 
revolutions. The experiment is repeated for 
the different parts of the machine, so that 
we finally obtain the values of the induction 
throughout the entire magnetic circuit. 
Suppose, now, we have measured the field 
intensity, and have a value of the induction 
per unit area, we can then, by Faraday’slaw, 
calculate the electromotive force which would 
be set up in a conductor moving in any man- 
ner in the field. The law isthis: The E M.F. 
produced in a conductor moving in a mag- 
netic field 1s equal to the rate of cutting the 
lines of force. If the conductor forms a 
closed circuit the E.M.F. depends upon the 
area of the circuit. Hence, in order to be 
able to determine the E.M.F produced in an 
armature, we must know the mean area of 
the coils of the armature, the strength of the 
magnetic field, anu the velocity of rotation. 

Call WV the total number of lines of induc- 
\ion (flow of force) passing through the 
armature, and p the current; then we have 
tor the force X acting when the circuit is 
displaced through the distance d 2, by the 
principle of the conservation of energy 
(Maxwell, vol. 2, p. 187): 


a d N 


— Pp — 

; az 
Hence the movement is aided or resisted 
according as the number of lines of induc- 
tion passing through the armature is in- 
creased or diminished by the movement. 
'The work done during the displacement ts 


X dw = padN 


and if the number of lines of induction is 
changed from WV to NV’ we have for the whole 
work 

SX dz = p(N-WN) 


Let us divide both sides of the equation by 
dtand we have 


, @e _ p dN 
dt at 

as the rate at which work is done. But 
d N/d t is the rate at which the lines of force 
are cut by the moving conductor, and is equal 
to the E.M.F. produced in that conductor. 
We have, therefore, for the rate of doing 
work, the activity 

pe = B—¢ 

R 

the well-known expression for the activity of 
tue motor. We shall now briefly refer to tbe 
investigations of Clausius* and Hopkinson,t 
as their work, though differing in character, 
is of extreme importance. The theories pub- 
lished by these two scientists are distinct and 
characteristic of the two ways of np set | 
mugnetic phenomena: Hopkinson’s meth 
is based upon the fundamental laws of elec- 
tro-magnelism one law expressing the rela- 
tion between current and mugnetic force: the 
other a condition which always holds for 
magnetic induction. They are as follows: 
The line integral of magnetic force around 
any closed curve is equal to zero, unless the 
curve surrounds a current, in which case it 





becomes four times the total current through 
the curve; the other is the equation of con- 
tinuity applied to magnetic induction, which 
means that a line or tube of induction cannot 
end at a point in space. According to the 
last law, therefore, if we find that the mag- 
netic induction has different values in the 
different paris of the magnetic circuit com- 
passing the dynamo, we know that there has 
occurred a leakage through the air. For 
instance, the total induction through the 
armature in every dynamo is less than the 
total induction through the magnet limbs; 
the excess, therefore, has passed beyond the 
limits of the iron body into the air from pole 
to _. 
he two laws just given furnish a means 
of constructing the characteristic curve with 
considerable accuracy @ priori; that is, the 
curve showing the relation between electro- 
motive force and current forthe total induc- 
tion, nearly proportional to the induction 
through the armature at a given speed. deter- 
mines the electromotive force generated. The 
data required for calculating the line integral 
of magnetic force are: the general configura- 
tionof the dynamo, specification of the kind of 
iron used, and the sectional areas and length 
of the different parts of the machine, the 
magnet limbs, armature yoke, pole pieces, 
and from these the ‘‘magnetic lengths” can, 
in general, be estimated. The variables 
chosen are the total induction through the 
armature and the current around the mag- 
nets; certain sufficients occur in the equation 
expressing the relation between the induction 
in the armature and that in other parts of the 
dynamo. They are appioximately constant, 
and can be es!imated when their values for a 
machine of given form are once known. In 
a machine on which experiments were con- 
ducted by Drs. T. and E. Hopkinson, the 
difference between the induction through the 
armature and magnets amounted to about 
thirty per cent. As an indication of the 
power of the method and the accuracy with 
which the results obtained from one machine 
can be applied to dynamos of very different 
form, it may be recalled tbat the characteris- 
tic curve of the ‘‘Manchester dynamo” was 
constructed before the machine was built, 
and was found to require no correction after- 
wards. In this case the dynamo possessed 
not only an entirely new form, but was also 
compound wound. 
The theory of Clausius is founded upon 
consideration of a totally different character, 
as is undoubtedly less readily adaptable to 
practical manipulation. The theory is based 
up .n Ampere’s well-known laws of the ac- 
tion of currents on conductors—an action 
which is supposed to take place at a distance 
and not through an intervening medium, as 
explained by Faraday, Maxwell Thomson, 
and others. Clausius expresses in his funda- 
mental equations the material potential of 
the currents of the dynamos upon one an- 
other, and to determine the magnetic move- 
ments of the magnets and armature, he 
adopts, however, with considerable unwill- 
ingness, Frélich’s formula of induced mag- 
netism. This formula has been extensively 
used and generally under the form : 


at 

” 1467 
in which a and 0 are constants and ¢ the cur- 
rent. There has always existed a more or 
less marked opposition to Frélich’s formula 
as not giving results in accordance with ex- 
periment, though the curve it represents is a 
practically straight line near the origin. In- 
vestigation has shown, however, and Hop- 
kinson has called attention to the fact, that 
the curve should have a point of inflection at 
the origin, and hence it must be slightly 
concaved downwards (7. ¢., towards the axis 
of abscisse) during the first part of its 
course. Clausius has remarked that it would 
be better for a dynamo if the core of the 
armature remained stationary, whilst the 
coils alone revolved. Mechanical appli- 
ances, of course, preclude the possibility of 
such an arrangement, yet we shall see that 
the other considerations support the view of 
Clausius. In the case of two machines, one 
used as a dynamo and one as a motor, the 
author bas shown that its velocities of rota- 
tion necessary to secure maximum work are 
not in the ratio of one to two, as generally 
believed, but approach this value as_ the 
speed of the generator is increased. This, 
however, only refers to the condition exist- 
ing when the work done by the generator is 
not limited. When the work is determined 
he shows that there can be no relation be- 
tween the speeds of the machines in order to 
give a maximum of work done by the motor. 

Another theory, though scarcely a dis- 
tinctive theory, has been advanced by Dr. 
Frdlich, and much work of the theoretical 
character, besides that mentioned in refer- 
ence to dynamo-electric machines, has been 
done, but the most important have been re- 
ferred to. 

There is one point which may as well be 
mentioned at this place about dynamo con- 
struction, which seems to have been the 
origin of exceedingly contradictory opinions. 
It is in reference to the position which the 
coils of the wire should occupy on the field 
magnets. In some cases we find the coils 





* Clausius. Phil. Mag., 1883. 
+ J. Hopkinson. 


Proc. Roy. Soc., 1883, 


nets, in some cases toward the pole-pieces, 
whilst in by far the majority of machines 
the coils are evenly distributed the whole 
length. Theoretically, the latter system of 
winding should be just as effective as the 
others, and being less complicated, should be 
used on that account. of. 8. P. Thomp- 
son recommends in his book that the layers 
should be most numerous around the middle 
of the magnet limbs, in support of which 
view he calls attention to the form and num- 
ber of lines of force from a straight bar mag- 
net in which there is no leakage all along the 
bar from pole to pole. The conclusion is, 
however, unwarranted, and the comparison 
valueless, because in dynamo machines we 
are dealing with as nearly as may be closed 
magnetic circuits, and because the distribu- 
tion of magnetism under such circumstances 
is entirely different from the distribution io 
bar magnets, whether long or short. The 
remedy for leakages which do occur is not 
to be found in the peculiar shape of magnet 
coils, but in the quality of iron and lengths 
or sectional areas of the magnetic circuit. 
The question of the regulation of motors 
now demands our attention, and we shall 
have to consider the methods adapted to 
meet the requirements of the two systems of 
electric distribution now in vogue. We can 
say two systems, because up to the present 
motors have not been successfully used on 
alternating current circuits, whatever may 
happen in the near future. The two systems 
known as the constant current, or arc light, 
and constant potential, or incandescent lamp 
system, necessitate in motors methods of 
regulation which are eatirely different. For 
constant potential work we can use either a 
*‘shunt” or a *‘compound wound” ma- 
chine. In the latter the main or shunt coils 
are in shunt with the armature and series 
coils or with the armature alone, the series 
coils being wound in a direction opposi'e to 
that of the main maguetizing coils. This 
system seems to have been first proposed by 
Messrs. Ayrton and Perry, and is described 
at some length in Thomson's book on ‘‘ Dy- 
namo Electric Machinery.” Busanquet 
(Phil. Mag., vol. XV, p. 275,) arrived at a law 
of winding similar to Ayrton and Perry’s, 
but deduced from entirely different consider- 
ations. The elementary treatment of ma- 
chines of this type is too well known to re- 
quire special attention ; it is sufficient to say 
that machines so constructed regulate very 
perfectly—¢. e., run at a practically constant 
speed, and have been extensively used. It 
is, however, by no means necessary to em- 
ploy a differential winding of field mag- 
nets, as has been mentioned, in order to se- 
cure regulation in motors. Ihe same results 
are obtained by the use of a simple shunt 
arrangement, provided there exists a certain 
relation between the resistance of shunt coils 
and the armature. Indeed, many constant 
potential dynamos, with excellent regulation, 
have already been made 1n this manuer, and 
motors on the same principle are rapidly 
coming forward. 

It has been stated that compound wound 
motors, 7. ¢., shunt motors with series regu- 
lating coils, will not run at an invariable 
speed when the load changes, if supplied 
with constant current, unless the speed is 
such as to reduce the efficiency to 50 per 
cent. or less. The statement seems inaccur- 
ate ; an efficiency of fifty per cent. having 
nothing to do with its regulation. 

Of the losses which occur in motors we 
have in all cases to take account of those 
which are due to the following causes : 

I. Heating of wires equal to 


C? Ror H?/R. 


II. Foucault currents in pole-pieces. This 
depends upon number of armature section, 
¢. é., fluctuations of current, and is generally 
small unless the Pacinotti form of armature 
is used. 

ILI. Foucault currents in armature. This 
depends upon (strength of field)* and in the 
modern laminated armature may be neg- 
lected. 

1V. Reversals of magnetism of armature 
equal to }+ Casicine force x maximum in- 
duction x n x volume. 

That is, it depends upon agers of field)? 
and velocity of rotation. No amount of sub- 
division of armature coil can affect this ex- 
cept in so far as it modifies the total volume 
of iron in the armature. However, a low 
magnetic resistance is necessary, and to 
secure this the armature must contain much 
iron. Itison this accountthat an advan- 
tage from a stationary armature coil would 
be derived. 

VY. Momentary short-circuiting of arma- 
ture coils, depending upon caef of ceef and 
mutual induction of armature coils and 
strength of field. 

VI. Finally: Friction in bearings This 
is difficult to estimate. If the belt is such 
that Main’s principle holds true, losses due to 
friction are constant. 

In regulating motors the speed is constant, 
or nearly so, hence the causes of the dissipa- 
tion of energy are confined to variable cur- 
rents in the conductors and to changing field 
strength. These in compound wound and 
constant current motors depend upon the 


For a pure shunt machine. therefore, the 
efficiency, provided the speed does not change, 
is independent of the load. 

Before bringing to a close the few remarks 
which I have ventured to make on the sub- 
ject of electric motors, it may be interesting 
to give a few facts regarding the growih of 
the motor industry, and point out how va- 
rious are the demands made upon the ma- 
chines for manufacturing and commercial 
purposes, 

Through the kindness of the Executive 
Committee of the National Electric Light 
Association, I am enabled to bring before 
you a few figures, which will, I trust, act as 
an incentive to increased activity in this 
direction. 

The committee has addressed circulars to 
234 companies engaged in electric lighting, 
with the following questions : 


[. Number of motors in operation. 

Il. Size of motor. 
Ill. Maker’s name. 

IV. Current used. 

V. Charge per H. P. per month. 

VI. Charge per month per arc and in- 
candescent lamp. 

VII. Results as to service. 
VIII. Consumers’ opinions as to power and 
service. 


As a result, answers have been received 
from fifty-six companies, and from these re- 
plies the following statements have been 
gathered : 


Average charge per H. P. per month, 


oo. ie temetgietien $10.00 
Average charge incandescent lamp, 
ag oe, EE ey ee 13.50 
Average charge per arc lamp till 10 
a Saomsetute ET a 9 83 
Average charge per arc lamp until 12 
| eae ae : eh oman 13.00 
Average charge per arc lamp all night 22.00 
Highest charge per H. P. per month 15.00 
Lowest charge per H. P. per month. 6 25 
Highest charge per incandescent lamp 
Ld eR aks 21.00 
Lowest charge per incandescent lamp 
ke SR Ee aL iid 11.25 


The motors supplied with current have 
been used for the following purposes : Driv- 
ing ventilator fans, collar and cuff machines, 
printing presses, various apparatus in repair 
shops, sewing machines, coffee mills, ma- 
chines in gun shops, sausage machines, ele- 
vators, lathes, pumps, saws, ice-cream 
freezers, organ bellows, appliances in laun- 
dries, etc., etc. 
Sizes of motors bave varied from 4 to 15 
H. P. Twenty-six companies have supplied 
motors from are light circuits, 14 from are 
and incandescent, and 16 from incandescent 
lamp circuits alone. In 34 cases subscribers 
own motors and pay per month for current; 
in other cases companies own motors and 
charge rental for same. Companies are ep- 
deavoring to have subscriber own motor in 
all cases and pay for current. Electric light 
companies are satisfied and willing to enlarge 
the business. Consumers reports are also 
very satisfactory. 
_ Although the number of cases cited above 
is small, it is still enough to show us how 
effectually the n:otor can supplant the steam 
engine, especially for those purposes for 
whicb the power required is smal] and under 
complete control. The opinion of those who 
have used electric motors indicated that they 
do their work well, and encourages us to 
expect a brilliant future for this branch of 
applied electricity. 
——_ > 

Invoking the Aid of the American Surety 

Company, of New York. 

The American Surety Company, by its 
vigorous prosecution of defaulters through - 
out the United States and the Dominion of 
Canada, has obtained a wide reputation fer 
promptness and efficiency in that direction. 
The company receives many inquiries from 
sheriffs, detectives and others touching upon 
the capture of runaways, but the following 
communication from a sheriff in far-off 
Washington Territory, shows that the com- 
pany’s exertions are felt everywhere: 

OFFICE OF THE SHERIFF OF WHITMAN Co. 
L. P. Berry, Sheriff. 
Co_Fax, WaAsH. TER., Jan. 25, 1888. 
** American Surety Co., of New York: 

‘‘T had a man get away from me last fall 
and I would like to get him if it is not going 
to cost me too much. He got away from me 
by my own carelessness, and the expense of 
getting him will come out of my pocket. I 
think he isin New York, Philadelphia, or 
Albany, N. Y. Ican furnish a good photo., 
and description, and other information. 
Please let me hear from you. Yours truly, 

L. P. Berry, Sheriff.” 

It is needless to say that the company was 
obliged to advise the sheriff that it had all it 
could do, even with its large corps of ope- 
rators, to capture and punish those whom it 
bad bonded, without going into the business 





load, but as we see at once are practically 





heaped up toward the middle of the mag- 


constant for a properly made shunt machine. 


of a general detective agency. 
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*,* The Boston Mews Bureau says: ‘ From 
present plans the Bell Telephone will spend 
about $3,000,000 the present year in long 
distance telephone, and will probably extend 
the system to Chicago. The present lines 
between Boston and Philadelphia cost 
$1,000,000.” 


*,* ©. D. Crandall, secretary and treas- 
urer of the Missouri and Kansas Telephone 
Company, will be a New York visitor next 
week, Mr. Crandall has decided to remain 
with his first love—the telephone company— 
although he had about decided to accept a 
flattering Chicago offer. 


*,* Captain Gifford, of the Ohio Valley 
Telephone Company, says, in reference to 
the bill introduced before the Kentucky Leg- 
islature by Senator McCann, and proposing 
toreduce the rental of telephones to $3 each, 
that in the event of its passage it will be im- 
possible for his or any other company to do 
business there and make expenses. 


*,* The party of Western Union Tele- 
graph officials who arrived in Denver a few 
days ago have perfected arrangements for 
increasing the telegraphic facilities between 
Colorado and the East. New wires are 
being put up in Colorado, and two new wires 
have been strung along the Missouri Pacific 
from St. Louis and Kansas City to Pueblo, 
one of them being copper wire. 


*,~ The Attorney-General of Pennsylvania 
contends that the American Bell Telephone 
Company, of Boston, should pay taxes in 
that State, as it has an interest in the tele- 
phone used there. The Pennsylvania tele- 
phone companies, it is shown, paid taxes to 
the amount of $40,000 for the years 1884, 
1885, and 1886. The court at Harrisburg, 
before which the case was tried, reserved its 
decision. 


*.* Another telephone bill is to be intro- 
duced by Senator Adams in the Ohio Legis- 
lature. It will fix the rate for an instrument 
at $3 per month and $2.50 when more than 
one is used by the same firm. Fifteen cents is 
to be the charge for the first five minutes and 
five cents for each subsequent five minutes 
for the use of lines connecting different 
towns. A penalty of $100 to $500 is at- 
tached, and the agent or officer collecting 
in excess of es'ablished rates is to stand com- 
mitted until the fine is paid. 


*,* A Chicago exchange says: There are 
a good many telephone schemes in this city 
awaiting an adverse decision on the Bell 
patent or any other event that may be favor- 
able to an opposition company. The Cush- 
man telephone has a considerable number of 
friends, and there is quite a large interest in 
the Globe Company. It will be remembered 
that the Globe Company controls the Meucci 
patent. It will unite with the Drawbaugh 
and other opposition interests in the event of 
any happening unfavorable to the Bell Com- 
pany.” 

*,* A new treaty between the Bell Tele- 
phone Company and the Rochester People’s 
Association is said by a member who read it 
to be as follows: ‘‘ The only important ob- 
jection that Colonel Parker made to accept- 
ing the committee’s offer was in regard to a 
local director. The company objects to any 
one being a director who is not a stock- 
holder, and as none of the stock of the com- 
pany is owned here no one is qualified to 
take a directorship. The company intend to 
increase the capital stock, and propose to 
put $50,000 worth of the increase in this 
city, if it will be taken. The stockholders 
will then want to elect their own choice to 
the board of directors. No one was ever 
known to be elected director of a company 
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*,* An auxiliary fire alarm system is to 
be introduced into the mills in Fal] River, 
by which an alarm can be rung from any 
room in the mill. 

*.* The Edison Electric Light Co., of 
Philadelphia, Pa., are about to increase their 
plant in that city by the addition of 3,450 
horse power boilers, and after a most rigid 
investigation, have decided to use the Aben- 
droth & Root safety boiler. The Abendroth 
& Root Manufacturing Co., 28 Cliff street, 
N. Y., are now at work upon the first por- 


soon as buildings can be prepared. 

*,* The Lawrence, Kansas, telephone ex- 
change has 163 subscribers, all of whom 
are well pleased with the service since mana- 
ger A. D. Hawk took hold of the exchange 
The Lawrence Journal says: ‘‘Mr. Hawk 
has been in the city only a few months, yet 
in that short time he bas put up many new 
lines, repaired old ones, and greatly im- 
proved the service. He is the best manager 
Lawrence ever had, having been in the em- 
ploy of the company many years. He has 


the usual ‘What number?’ ” 

*,* Cheap telegraphy is claimed by the in- 
ventor of asilicanized copper wire, which, hav- 
ing less electrical resistance than other wire 
used for telegraphy, will do the same service 
at less cost, in connection with an automatic 
machine. The machine, some form of which 
is already in use, takes a ribbon which has 
been punctured and cut with dots and lines 
(like the Morse alphabet), and, being started 
up; communicates over the wires the symbols 
for letters as fast asa man can turn a crank. 
A special and valuable novelty in the system 
and machine is the facility which they give 
to anybody who has much telegraphic cor- 
respondence to use a cipher. With the per- 
forating machine on his desk, the correspond- 
ent can puncture the paper ribbon according 
to his own alphabetical scheme, This ribbon 
is sent to the telegraph office, put on the au- 
tomatic telegraph machine, and its dots and 
lines are received at the other end of the wire, 
and sent, on a duplicate ribbon, to the person 
addressed. Thus, it may be said, one may 
buy his telegraph service by the yard. Mr. 
D. H. Craig, of the New York Associated 
Press, is largely interested in the development 
of the system, a practical application of 
which will soon be made over a Washington 
and New York wire. 
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three excellent operators, who are always at- | 
tentive and quick to respond to the calls with | 
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Type Writing and Horse Power. 
| There is no little amusement in a certain 
| electric ligbt establishment in Boston over 
| the ingenious explanation of a mistake made 
| by a girl stenographer and typewriter. Girl 
stenographers, by the way, occasionally 
make an odd mistake when they know noth- 
ing whatever about the matter that they are 
‘*taking.” This particular one had had a 
technical letter to some expected customer 
dictated to her, and had produced a neatly 
written typewritten copy of it for the head 
of the firm to look over. He looked it over. 
| **See here,” said he, after he had read a 
little, ‘‘ you make Mr. —— say here that we 
guarantee to give twelve lights to every 
horse power. Now, inasmuch as our circu- 
lars guarantee to give only eight lights to 
every horse power, I don’t believe that Mr. 
—— ever could have promised to give these 
people twelve lights.” 

‘“‘Oh, Mr. —— certainly said so.” 

‘‘Did, eh? Well, how do you account 
for the discrepancy ?” 

‘‘That’s easy enough,” said the girl. “‘The 
circulars were made when the firm went into 
business. Since that time the horses have 
grown. They’re a good deal stronger now !” 
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No. 378,044.—TrELEPHONE TRANSMITTER. 


| —— A 1,300 Westinghouse incandescent 
| electric plant is to be put in at Albany, N.Y., 
and is expected to be in operation by March 
15. 








*,* The regular monthly meeting of the | 
Baltimore & Ohio Railroad directors was | 
held last week, President Spencer in; the 
chair. The contract executed between the 
Baltimore & Ohio Company and the Western 
Union Telegraph Company, on the 5th of 
October last, was approved. It leases to the 
Western Union Company all the wires on the 
line of the road not needed for railroad pur- 
poses at a rental of $60,000. The contract de- 
fines the rights and privileges of the Baltimore 
& Ohio Company in reference to telegraph 
affairs, with the privilege to employ a super- 
intendent. The president was authorized to 
appoint a committee of five to examine into 
all the modern devices to prevent fraud in 
issuing bonds and certificates of stock, and 
report if additional safeguards are necessary. 
*,* Electricity bas been adopted in St | 
Louis for street car purposes. The Brush | 


motor and the Julien storage battery will be 








who had no stock in it,” 





used, 





No. 377,862.—ComBinep TELeGraPH Key anp Sounper. 


D3" i — A 


OUR KANSAS CITY LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 





G. G. Moore, James P. Harper, and E. R. 
Weeks, have been appointed appraisers of 
the Henry or Fifth street electric railway 
now in the hands of Henry Tussell,receiver. 

All the machinery for the Ameriean Elec- 
tric Light Company has been ordered, and 
the company expects to have its plant in op- 
eration by March. The company will begin 
operations with a capacity of 75 lights, but 
will have an engine with a capacity of 200 
lights. 

Superintendent. Bossart, of the Interstate 
Electrical Supply Company, reports putting 
in two new storage plants this week. 

The Hallett Electrical llluminating Com- 
pany expects to be in operation in 60 days. 


the best place in America for an electric 
light company, and think their individua) 
prospects are most excellent. 

Mr. W. R. Nelson, of the Star, has added 
another proof of his faith in electricity by 
adopting the electric clock. He has had one 
placed in the business office, one in the com- 
posing room, one in the stereotyping room, 
and one in the press room. The Electric 
Time Company had just begun putting them 
in last week when the fire broke out that 
left the Star office so bad aruin. But upon 
recovering from the effects of the flames the 
electric clocks were amongst the first things 
to be put in. The other electrical apparatus 
in the office was completely destroyed by the 
fire, but most of it has since been replaced, 
including the call-bells, telephones, and tele- 
graph. The incandescent lights have not 
yet been replaced, and the printers, who now 
set the type by smoking, flickering gas 
flames, are learning to appreciate the bright, 
steady gleam of the incandescent. 

The Lawrence (Kas.) Water Works Com- 
pany has purchased the electric light plant, 
formerly known as Bowersock’s. The dy- 
namo will be removed to the engine house 
of the water works company, and will be run 
by steam power. Heretofore water power 
has been used, and it failed frequently on 
account of low water. G. M. 

Kansas City, Mo., Feb. 10. 


ape 
New Patents. 


The following illustrated figures are among 
the patents issued February 14, 1888 : 

No 377,862. Combined 
acd Sounder. 
assigaee, 


Telegraph Key 
New Haven Clock Company, 


Invention relates to form of construction 
in a simple manner, combining the two in- 
struments. 


D is the sounding-post carried by the 
plate A. It preferably carries a stud or an- 
vil, 7, upon its upper end, which the lever e 
is to strike to produce a clicking sound. 
The post D also carries, or may carry, on a 
projection thereon, an upwardly projecting 
guide-pin +, which passes through a slot of 
the lever e. The pin h carries above the 
lever ¢ nuts to limit and regulate the upward 
movement of said lever. 

E is a key-lever of suitable construction 
pivoted in the post D by means of a pin or 
other pivot 7. The post D is shown in Fig. 
4 to be arched, and the end of the lever Z 
passes into said arch, where it is pivoted ; 
but the lever H may be supported in any 
other form of post D. The lever Z is held 
in its proper normal position by means of a 
spring m, bearing at one end against the 
lever or against a set screw, n, carried by 
said lever, and at its other end against the 
plate A or a projection therefrom, or against 
any other suitable support. This spring m 
could, if desired, be adjusted in a manner 
similar to the spring 7—that is, have one of 
its ends supported by the post D. 


No. 378,044. Telephone Transmitter. T. 
A. Edison. 


My invention relates to electric telephone 
transmitters, preferably of the class employ- 
ing carbon buttons; and my object is to 
produce a simple and efficient multiple 
instrument of this character. 

The case of the instrument is preferably of 
metal, made in two parts, A B, between 
which is clamped the diaphragm C, of metal 
or mica. The part B of the case comes to 
mouth-piece D. Centrally in part A of the 
case is a metal adjusting-screw H, which 
carries a metal plate, F. This plate is the 
carbon button carrier. It is shown as carry- 
ing two carbon buttons; buta greater number 
may be used. This plate F' bas on its face 
two circular receptacles with metal piates 
aq@ in theirbottom. These receptacles have 
rings 4 6’ of insulating material—such as 
hard rubber—which rings insulate the carbon 
buttons and superimposed plates from the 
carrier. Upon plates a a’ are carbon buttons 
ec, and above these are metal plates dd’, 
upon which bear the arms of a yoke G. 
Points ¢ on the yoke arms enter sockets f, of 
insulating material, carried by plates dd’ 
The yoke @ has on its back a central stud g 
which enters a central opening in the 
diaphragm and is adapted to turn freely 
therein. 

The periphery of plate F is faced witb 
insulation 4—such as hard rubber—and 
upon this insulating face are secured metal 
rings ¢¢, one for each carbon button. These 
rings are connected with the plates dd’, as 
shown, ring ¢ being connected electrically 
by a fine wire with plate d and ring 7’ with 





The organizers of the company think this is 


plated’. Insulated binding posts H H’ have 
springs & k', which bear on rings 77’. 
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ELECTRICAL REVIEW 
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(Copies of any Patents in the following List wil 
be sent to any address on receipt of twenty-five 
cents.) 


INDEX OF INVENTIONS FOR WAICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEB. 
14, 1888 
77,745 Galvanic battery; Theodore M. Foote 

Boston, Mass., assignor of fifty-one one hundredths 

to Samuel T. Holmes, same place. 

77,763 Printing telegraph; Jacob H. 
Philadelphia, Pa 

377,788 Telephone system; Edward P. Trayer, 
and Geo. H. Kugler, New York, N. Y. 

377,851 Electric fuse; Perry G. Gardner, North 
Adams, Mass., assignor of one-half to Russell S. 
Penniman, Dover, N. J. 

377,862 Combined telegraph key and sounder; 
Bartholomew Oehmen, New York, N. Y., assignor 
to the New Haven Clock Company, same place. 

77,872 Electro-medical apparatus ; Theodore R. 
Ten Broeck, New York, N. Y.. assignor to the 
Galvano-Faradic Manufacturing Company, same 


Linville, 


place. 

377,879 Telegraphy ; Clement Ader, Paris, France. 

377.884 Current regulator for dynamo electric 
machines; Walter A. Crowdus and Henry M. Sut- 
ton, Dallas, Texas 
Support for electric conductors ; 
J. Hart, New Orleans, La. 

377,895 Secondary electric clock; Wirt B. Har- 
vey, Memphis, Tenn. 


Maurice 


377,894 


377,916 Electric bell; Jacob P. Tirrell, Somer- 
ville, Mass., assignor to the Electric Gas Lighting 
Company, Portland, Me. 


377,953 Tubular metallic pole for telegraphic and 
other uses; Anson Mills, U. 8S. Army, assignor of 
one-half to Nelson A. Miles, U. 8S. Army. 

377,994 System of electrical conversion ; Edward 
N. Dickerson, jr., New York, N. Y. 

77 Dynamo-electric machine ; 377,997 Frame 
tudolph Eickemeyer 


377.995 
for winding armature coils ; 
Yonkers, N. Y. 

378,021 Underground electrical conduit ; Robert 
F. Silliman, Troy, N. Y 

378,029 Electric current indicator; 378,030 Tel 
ephone exchange central office connection ; Ernest 
P. Warner, Chicago, Illls., assignor to the Western 
Electric Company, same place 

378,044 Telephone transmitter ; Thomas A. Edi- 
son, Menlo Park, N. J. 





Any person having valuable patents 
or ideas in Electricity, and not having 
sufficient funds to demonstrate them, 


may obtain money and business ex- 


perience and use of powerful dynamo 


by writing to Box 356, New York. 


State date of patent and fall particulars, 


PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE, All busi- 
ness receives the direct personal 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 


All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.Y, T.J. McTIGHE, Manager. 








FARADAY CARBON CO., 


CAPACITY, 


ONE MILLION CARBONS MONTHLY. 


Quality guaranteed equal to any in the market. 


PRICES LOW. 
Liberal discount on large orders. Correspondence solicited 
Pittsburgh, Penna. 
AND 


Mi | ( QUALITIES 


For Electrical Purposes. 


EUGENE MUNSELL & CO., 


218 Water Street, New York. 





ALL SIZES 





W.R. OSTRANDER & CO., 
21, 23 & 25 ANN STREET, NEW YORK. 
Manufacturers of 

SPEAKING TUBES 


w 
ANNUNCIATORS, 
Electric & Mechanical Bells. 


FACTORY, 
De Ealb Avenue, 
BROOKLYN. 
Send for Illustrated fa 


Catalogue. 











WE GLADLY TESTIFY to the SUPERIORITY of the 
MUNSON 


Eagle and Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is re- 
moved, no rivete and perfect evenness in heft, the 
result noiseless with a perfect motion, which is 
absolutely es, “ntial for asteady light. We use no 
other make. The character and responsibility o° 
the house is unquestioned. 


TESTIMONIALS. 

Western Edison Light Co., H. WARD LEON 
ARD, General Sup’t. 

W. J. Buckley, Mgr. Ft.Wayne Jenny EL.Light Co. 

Thomson-Houston Electric Light, Herbert 
Wadsworth, Manager Western Office 

Brush Electric Co., Alex. Kempt. Special Agent. 

€xcelsior Electric Co., C. J. Reilly.Western Mgr. 

Sperry Electric Light Motor & Car Brake Cow 
201 Royal Insurance Building 

J. H. Reid, General Manager of the Mather 
Electric Light Co., Chicago. 

Wm. H. Purdey, Comm. of Pub'ic Works, Chi 

John Mab, Chief Engin’r of Board of Trade, Chic. 

Cc. J. Meimes, Gen’l Sup’t Thomson-Houston 
Light, Omaha, Neb. 

J. A. Corbey, St. Joe Electric Light and Powet 


Co., St. Toe, Mo. 
wm. Oswald, Agt. Edison Light Co., New Orleans, 


OFFICE AND FACTORY, 
240 & 242 RALOOLPH ST.,CHICAGO, 


FULL SIZE TITY! 
K.NO ONE 


Denies this to be the 
only safe automat- 


ic in the 


LAND. 


Perfected 


IMPROVEMENTS 


| Commend it to the 

Trade, 

$6.00 EACH. 
Discount (—)-. 











A. L BOGART, 


22 Union Sq., N. ¥.- 





Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batpories, Skeleton and Box Bells, 
ouse Annunciators, Fire Alarm 
Pins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 


Burglar Alarms, 
oxes, 





Full assortment of different sizes and 
qualities on BRAIDER SPOOLS, 


SILKS. ready for the machines, in Red, Yellow 


que 20 Green. Other colors to order. 
SEND FOR SAMPLE AND PRICES. 


WM. MACFARLANE & CO., a 55 Mercer Street, New York. 


MILL, YONKERS, N. Y. 


C&C. Electric Motor, 


UTILIZING IN SMALLEST 
MOTORS LATEST DYNAMO 
IMPROVEMENTS. 


Automatic 
Motors, or 
with the 
Wheeler 
Safety Reg- 
ulator. 

Wound for 


any circuit. 


G. &C.ELECTRIG MOTOR GO, 88, 90 and 82 South Fifth Ave, W . 


The Empire City Electric Co., 


1S Dey Street, New York, 
















Manufacturers of 


Telephone, Telegraph, 


AND 


ELECTRIC LIGHT SUPPLIES. 


WRITE FOR PRICHS. 




















Declanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which. bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


It dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY (0., 


149 West Eighteenth Street. New York. 


GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 
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_Evectric LICHT 
Weatherproof, and ““W.A.¢.” Fire and 


Actual size of No. 1 B. & 8. € 


STANDARD UNDE 









Standard Weatherproof Line Wire. 


Electric Light Cable. Full size, 500,000 circular mils. of copper. 





FOR HIGH OR LOW TENSION CURRENTS. 


FOR POLE OR INDOOR SERVICE. 


CABLES 


Waterproof Wire 








2-Wire Electric Light Cable. Actual size of No.1 D. & S. G. 


RGROUND CABLE CO. 


708 PENN AVENUE, PITTSBURGH, PA. 





Branch (New York, GEO. L. WILEY, MANAGER, 18 Cortlandt St. 
Offices: (Chicago, F. E. DEGENHARDT, Manager, 139 E. Madison St. 





FIVE YEARS OF UNIFORM SUCCESS. 





ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
‘mn Wiliard's Hotel, WASHINGTON, 0.C 


THE E. $. GREELEY & CO,, 


WoS. 5 AND 7 DEY STREET, NEW YORE. 


MANUFACTURERS & IMPORTERS OF & DEALERS IN 


TELEGRAPH, TELEPHONE AND 
ELECTRIC LIGHT SUPPLIES. 


AGENTS FOR 


Cleveland Are Light Cut Outs and Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross- 
arms, Brackets. Insulating Tapes. 
Y RUBBER, PORCELAIN & GLASS INSULATORS. 


WIRES OF ALL KINDS. 


SILK & COTTON COVERED FLEXIBLE CON- 
DUCTING CORD of various sizes for 
INCANDESCENT LIGHTING. 


Spikes, Pole Steps, Lag Screws, Drive Screws, 


TURN BUCKLES, ETC. 


THE EDGERTON ELECTRIC MOTOR CO. 


GUARANTEES its Armatures 
Against OVERHEATING 
and WEAR. 

Motors now ready for Market. 


SLOW SPEED. 









H. E. & C. BAXTER, 


Manufacturers of and Dealers in 


Electrical Goods and Supplies, 


18 FULTON ST., BROOKLYN, N. Y. 

























The Edgerton Direct - Acting 
High Pressure Electric Pump a 
specialty. 

Address correspondence to 


W. E. SHARPS, 133-187 North 7th St., Philadelphia, Pa. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
is uscd by a number of the leading electric companies with great satisfaction. In the 
economicul use of water it is without an equal, producing the highest per cent. of useful 
effcc!, guaranteed, 

Our Horizontal ‘‘ Victor” is highly recommended, as no gears are required, and it can 
be belted directly to Dynamo. 


SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL & BIERCE MFC. CO., 


DAYTON, OHIO. 


Ar —¥ 








POSITIVE DRAUGHT. | 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Sanp ror CATALOGUE. 


L.G, KINSEY & CO., 
WILLIAMSPORT, PA. 
Representatives of the Electrical Accumulator 
Co., of New York, for the State of Pennsylvania, 
except Philadelphia). 
SONTRACTORS FOR ELECTRIC LIGHTING. 


Economical Increase of Central Lighting Plants 
sy Accumulator. 


ONLY SYSTEM THAT DISPLACES GAS. 


E.P. GLEASON, MFG. CO., 


pT ES 181-189 Mercer St., New York. 


— MANUFACTURERS OF — 


Electric Light Fittings 


AND APPLIANCES, 


—IN— 











NEW PATD. ELECTRIC 
LAVA GAS TIP, 


The Cheapest and Best Burner in 
the market 
For Multiple Lighting. 
Send for prices to 
884 A. T. SMITH, 
6 West 14th St.. New York 


















# Brass, Iron, Glass 
and Tin. 


E 18. 
Shade and Globe Holders, Pat. Insulated Joints, Filament Lamp (lusters, Wire 
Guards, Lamps and Lanterns, &c., &c. 
Etched, Sand Blast, Cut Flint, Opal and Colored Globes and Shades for Arc and 
Incandescent Lighting. 


SEND FOR CATALOGUE E. 





For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


WRIT E see: 


13 PARK ROW, NEW YORK. 


ELECTRIC LIGHT WIRING. 


REPAIRS OF DYNAMOS, MANUFACTURERS OF MOTORS, 
ARMATURES, ARC LAMPS, DYNAMOS, AND 
AND PLANTS IN GENERAL. ELECTRIC APPARATUS. 


HADLEY, BENNETT & CO., 48, 60 and 62 CHURCH STREET, NEW YORK. 
























GIVES , w 
= a). William Marshall, 
= F Manufacturer of ELzcrricaL ConDENSERS. 
USING dass STANDARDS 4 SFEOLTY. 
Bae e > s S Corner Tovediay and Univer Vineen, Bow York 
5 oO eS 
THAN on © 
te ow | Ss 
WHEEL. - Ss KORTING 
GAS ENGINE 


—1 to 60 H. P.— 
«e 


Most economica, En- 
gine yet offered to the 
public, and _ specially 
adapted for running 
dynamos. 
Address, 


» Korting Gas C0, 





Pea E Mt ti, 


Eneine 








SPRINGFIELD. O.. on 110 LIBERTY st., N.Y. 


JAMES LEFFEL & CO. 





(Please Mention this Paper.) 











Y 60 Barclay Street, N. Ye 











Mttsimes 25, 1888 





_ELEOCTRLOAL BEV IEW. 





GENEWY AssH#]}!*— 








NON-MAGNETIC WATCHES. 


THE ONLY WATCHES MADE CONTAINING 


PAILLARD’S PATENT NON-MAGNETIC INOXYDABLE COMPENSATION BALANCE AND HAIR SPRING, 





WHICH ARE 





-UNINFLUENCED BY MAGNETISM OR ELECTRICITY, 


AND WHICH ARE ADJUSTED TO TEMPERATURE. 








| 
| 


MR. EDISON’S OPINION. 


Geneva Non-Magnetic Watch Co., 177 and 179 Broadway, N, Y. 

Gentlemen : During the past six months 1 have submitted the 
watches containing Paillard’s Patent Non-Magnetic Compensation Bal- 
ance and Hair-Spring to tests in different fields of magnetism. I find 
them exempt from magnetic influence, however strong, and practically 
no retardation of the balance, nor change in rate occurs, even when 
in actual contact with Dynamos or powerful Electro-Magnets. 

I have been wearing one of your watches in my pocket and going 
around Dynamos and other electrical appliances, where [I have never 
been able to carry a watch without ruining it, and it has proved an excel- 
lent timekeeper. I consider Paillard’s Balance a most wonderful and 
valuable invention, not only for workers around Dynamos, but wherever 





| 


| 


a we al 








accuracy of time is required. 


Orange, N. J., Dec. 7, 1887. 





Very Truly, | 


T. A. EDISON. N. 











THESE NON-MAGNETIC QUALITIES ARE IN THE MOVEMENT (OR WORKS) AND REQUIRE NO SHIELD OR OTHER PROTECTION. 


Especially adapted to the use of employes of Electric Light and Telephone Companies, Engineers, Conductors, 


and all whose business calls them among the multiplicity of Electrical Devices. 





ASK YOUR JEWELER TO SHOW THEM TO You. 





General Offices, 177 & 179 Broadway, New York. 


Send fur Catalogue and Mention This Paper 





ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 


GENEVA NON-MAGNRTIG WATCH CO., Limited 
B ¢ ¢ K ees Park Row. Now York. P. 0. Bor 480. 


THE VULCAN WIRE, 


HERETOFORE KNOWN AS 


THE CAMPBELL LINE WIRE, 





For the Electric Light, Telephone and Telegraph, 


MANUFACTURED AND SOLD BY 


THE CAMPBELL ELECTRICAL SUPPLY CO. 


95 MILK STREET, - = 





BOSTON, MASS. 


D. W. Baker. Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books, 


13 PARK ROW, NEW YORK. 
. 








THE THOMSON-HOUSTON ELECTRIC CO. 


SOLE OWNFRS OF THE ONLY PERFECT AND AUTOMATIC SYSTEMS OF 
INCANDESCENCE 


ARC 


50,000 LAMPS 


20mm OmMarwzamvod 
Oe=—COD=—-0 Woo 





LAMPS FROM 1,000 ¢. P. TO 
50,000. 


AQmMD—-O0 UO2Z> O2—-4>2IM-4r> 


SPECIAL CIRCULARS 


General Offices, 





NEW DIRECT CURRENT INCANDESCENCE DYNAMO. 
17S DEVONSHIRE STREET, Boston, Mass. 


POWER 
STATIONARY 
MOTORS 


Of any Horse Power from 1¢ to 30. 








MOTOR 


COMPLETE SYSTEM FOR 
TRAM CAR PROPULSION. 


n2OSPZ<O mMOZ™OKYmMoZ>rOZ— 


UPON APPLICATION, 
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-SAWYER-MAN ELECTRIC CO, 


LICENSEE OF 


THE CONSOLIDATED ELECTRIC LIGHT 60,, 


OWNERS OF THE SAWYER-MAN PATENTS. 





PHILADELPHIA OFFICE 


| % NO. 308 WALNUT STREET, 


GENERAL OFFICES: 


MUTUAL LIFE BUILDING, (7 


NO. 32 NASSAU STREET, 


NEW YORK CITY. 


BOSTON OFFICE: 


33 FEDERAL STREET. 





wi inh 

















SawyErR—-Man Lamp AnD SooKET IN DktTalt. SawyrErR-Man Riaip PENDANT 





The DYNAMO of this Company is AUTOMATIC in its regulation and will maintain a UNIFORM LIGHT with ALL or ANY 
PORTION of the Lights in Circuit. Our LAMP will NOT BLACKEN, and will MAINTAIN its 
CANDLE POWER during its Guaranteed Life. 


Plans and Estimates Furnished for all kinds of Incandescent Lighting. 
OVER 300,000 INCANDESCENT ELECTRIC LAMPS NOW IN USE. 


Under the Protection of the Sawyer-Man Patents. 
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The Edison Direct System of Central Station 
Electrical Distribution. 


The Edison Incandescent Lamp Figures for the United States alone now aggregate More than 








1,000 INSTALLATIONS, 100,000 HORSE-POWER, 1,000,000 LAMPS, and $20,000,000 CAPITAL. 


ESUISON ESLECTHIG LIGHT Cl. 


This Company is the Owner of the Inventions and Patents of 


THOMAS ALYA EDISON, 


WWhich Patents absolutely control this THE ONLY Permanentiy Estab- 
oe . 


lished and Commercially Successful 


METHOD OF GENERAL ELECTRICAL DISTRIBUTION. 





As evidence of the growth and present prosperity of the Edison System, attention is called to the char- 
acter and scope of a few of the Stations now in operation and under construction. 


NEW YORK CO. Capital, $2,500,000, 4 Stations; Capacity, 150,000 Lamps. 

CHICACO CO. (Capital, $750,000, 1 Station; Capacity, 40,000 Lamps. 
BOSTON CO. Capital, $650,000, 2 Stations; Capacity, 50,000 Lamps. 

PHILADELPHIA CO. Capital, $1,000,000, 1 Station; Capacity, 50,000 Lamps. 


It is significant to note the fact that the Edison Company has during the past year enlisted 
an amount of capital and put under construction a station capacity far in excess of the 
aggregate Incandescent work of all other companies combined. Nothing could 
more forcibly emphasize and attest the accepted value of the Edison 
Central Station Industry as an investment. 


WRITE FOR PAMPHLET ON THE FIVE HEADS 


PATENTS, INVESTMENT, FUTILITY OF GUARANTEES, DANGER AND MORAL. 


For information relative to Central Station Business apply to the And for information relative to isolated Plants apply to the 


EDISON ELECTRIC LIGHT COMPANY, EDISON UNITED MFG. COMPANY, 
{6-18 Broad Street, New York. 66 Fifth Avenue, New York. 
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‘BEWARE OF IMITATIONS. 


COWLES’ PATENTED 


FIRE-PROOF cto aaa 


Cut showing Style of Insulation. 











B A 





A.—Copper Wire. BB.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton, saturated with a Black, WEATHER-PROOF Composition. 


APPROVED BY NEW YORK BOARD OF FIRE UNDERWRITERS. 


The BEST ald CHEAPEST Jnsnlation known for Electric Light Lines 


All GENUINE Weather-Proof Line Wire has three coverings of Braided Cotton. The two inner coverings beiu,, saturated with Fire-proof 
Insulating Material, and the outer covering with a BLACK, WATER-PROOZ and WEATHER-PROOF Composition, of which we 
are the only manufacturers. This Composition has the property of hardening upon exposure to the weather, and is the 
only practical Weather-Proof covering in the market. 


None genuine unless labeled “PATENTED FEB. 20th, 1883.” 


MANUFACTURED ONLY BY 


The Ansonia Brass and Copper Co. 


Nos. 19 and 21 CLIFF STREET, NEW YORK. 


SEND FOR DESCRIPTIVE CIRCULAR . 


Chicago Office, G4 Washington Street 


ELECTRICAL ACCUMULATORS T, STORAGE BATTERIES, 


ESPECIALLY ADAPTED TO 


CENTRAL STATION LIGHTING. 


Isolated Lighting, Railroad Car Lighting, Street Gar Propulsion, 
Long Distance Lighting. 


AMONG THE ADVANTAGES OF THIS SYSTEM ARE 








Absolute Gertainty of Light, Absolute sSteadiness of Gurrent, 


Increased Life of Lamps Utilization of Surplus Power, 











Great Feonomy in Running Expenses, iAdaptability to Existing Plants, 


==aAND — 
COMPLETE DISPLACEMENT OF GAS. 








For full particulars,"address, 


THE ELECTRICAL ACCUMULATOR COMPANY, 


44 Broadway, NEW YORK. 
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THE E, S, GREELEY & CO, successors |, G, TILLOTSON & CO. 
nanuracrurers General Electrical Supplies, mrorrers 


5 & 7 DEY STREET, NEW YORK. 
Electric Light, Telegraph and Telephone Supplies. 


~ LINE MATERIAL, STATION EQUIPMENTS, CONSTRUCTION TOOLS. 


Evervthing that is necessary for Installations and Maintenance kept constantly in stock. 





AYRTON VOLT 
& and ag a 
PERRY’S Am-meters 


i 


Carpentier’s Volt and Am-meters. 


ti 





i 


Wholesale Agents for 
Wholesale Agents for 


FLETCHER’S GEM WIRE HOLDERS CLEVELAND’S GANG SWITCHES 


AND SLEET-PROOF PULLEYS. AND ARC LIGHT CUT-OUTS. 





Scientific Electrical Measurement Apparatus. 


GENERAL AGENTS FOR THE 


STANDARD ELECTRICAL TEST INSTRUMENTS of the ELECTRIC MF’G. CO., of TROY. 









Ti 
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(Works, Water Cure, Beaver County, Pa.) 


MANUFACTURERS OF 


Arc and Incandescent Electric Light Globes, Shades, etc., in Rich Cut, 
Etched, Decorated and in Opalescent, Venetian and other 
Art Glass Effects. 


ALISO 


Opal, Clear and Roughed. 


Universally commended wherever used as being the BEST as to quality shapes, etc. 
We invite correspondence from ALL ELECTRIC LIGHT COMPANIES. Special shapes made to order, 


ILLUSTRATED CATALOGUE AND PRICE LIST NOW READY. 


PHENIX GLASS COMPANY, 














48 SIXTH AVENUE, PITTSBURGH, PA. 729 BROADWAY, NEW YORK, 
F. E. PETTINGELL & CO., 95 MILK STREET, BOSTON, MASS. 
577 MARKET STREET, SAN FRANCISCO, CAL. 
" Mena 








~ * 260 
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EASTERN HEADQUARTERS 


—- FO«M-— 


Ruzcrric Licut, TEErHone AND TELEGRAPH SUPPLIES, 


F. E. PETTINGELL & CO., 


95 MILK STREET, BOSTON. 



























Electric Light, Telephone and Telegraph Companies will find it 
advantageous to correspond with us. 


EXPHKERT WORK A SPEHECIALT YY. 














‘The Lane & Bodiey Co. Weitmyer Patent Furnace, 


MANUFACTURERS OF MANUFACTURED AND SOLD BY 













, Automatic Cut Of Engines, Foundry and Machine Department Harrisburg Car Manufacturing Co. 
for ELECTRIC LIGHTING, a HARRISBURG, PA, 

= Combining Economy and Reliability. 
STEEL Borers, pen — Pur | 
THE LANE a BODLEY CO, 


, : ~ . — > 
bhi - | SSS 265 to 273 Water St., 
i ———— ii, E 
_ — Cincinnati, O. 















Bug and Dust Proof ieee : | £ 


= Ny 


THE EAST RIVER ELECTRIC 
LIGHT CO’S STATION. 


East 24th and 25th Streets and East River, | 
seven stories and basement building, 90x196, 


within five minutes of center of city, light on | ——— IDE AUTOMATIC ENGINES, PORT.®AND TRACT, ENGINES, 


all sides, Offers to : STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
Manufacturers of Electrical Appliances eae Hazazer & Staley, 


sem pone sg aged ua Electrical Man'f’rs, EDISON SYSTEM. 


elevators and electric light. | 
eee | O\E THOUSAND PLANTS IN SUCCESSFUL OPERATION, 
32 and 34 Frankfort St, MORE THAN ONE MILLION (1,000,000) EDISON LAMPS IN UsE. 













SS x 
sane S 








Apply to 
JOHN J. MOORE, 








Manager. — , 7 . -IWwaY . 
ee ty iat enialiat: EDISON PATENTS COVER ENTIRE SYSTEM OF INCANDES( ENT LIGHTING. 
THE EDISON SYSTEM, the BEST tor ALL INCANDESCENT LIGHTING, BOTH STREET AND INTERIOR. 
GEO. WESTINGHOUSE, JR., Cc. H. JACKSON, JOHN H. DALZELL, J. W. MARSH, | Plants for Hotels, Theaters, Public Buildings, Asylums, Hospitals, Banks, Office Buildings, Cotton and Woolen Mills, Dis 
President. Vice-Pres. & Gen’l Mgr. Treasurer. Secretary. tilleries, Oil and Sugar Refineries, Paper Mills. 


CENTRAL STATIONS FOR TOWNS AND VILLAGES. 


Are and Gas Light Companies have special opportunities for investing in Incandescent Lighting on large dividend paying 
basis with Edison Incandescent System. 





. STANDARD UNDERGROUND CABLE Co., 


General Offices, No. 708 PENN AVE., PITTSBURGH, PA. 
New York, Telephone Building, Cortlandt Street, 
Branch cane} 






GUARANTEE: 
TWELVE SIXTEEN CANDLE POWER LAMPS TO THE MECHANICAL HORSE POWER. 






G. L. Wiley, Manager. 
Chicago, 189 East Madison Street, F. E. Degen- 


Yj Yi u ; 
Yi Lamps. steadiness of Lights. Lowest Cost in Operation. 
marine and Aerial. Insulated Line Wire, Underwriters’, % 
Magnet, Annunciator and Office Wire. AGENCIES: 


Y 
ut, Sone. ~- ESTIMATES PROMPTLY FURNISHED FOR ISOLATED PLANTS AND CENTRAL STATIONS. 
185 Dearborn Street, Chicago, Ill. St. Paul, Minn. |Turner Buildi St. Louis, Mo. 
oon on) Herald pane, Boston, Mass. == 20 Carondelet Street, New Orleans, La, 323 Pine Street, San Francisco, Cal. 
. LIGHT LEADED CABLES FOR HOUSE USE KY \Y 108 South Fourth Street, Philadelphia, Pa 65 Fifth Avenue, New York. |Ramge Building, Omaha, Neb. 
N « AY \ \ 92 West Fourth Street, Cincinnati, Uhio.|87 Shonnard Street, Syracuse, N. Y. Agents for Rhode Island and Connecti- 
\Y 
x» 


Goo 

UY Aj 

THE WARING ANTI-INDUCTION AND BUNCHED CABLES,) EDISON UNITED MANUFACTURING COMPANY, 
ALL WORK GUARANTEED. A 133 Jefferson Avenue, Detroit, Mich. |Tweddle Building, Albany, N. Y. seStie, wash serene ore 


Us Highest Efficiency. Durability. Best Mechanical Construction. Economy of Power. Perfect Regulation. Longest Life of 
= 
& For Telegraph, Telephone, Electric Light and Power; Underground, Sub- Qo 65 FIFTH AVENU EK, NEW YORK. 











Excelsior Building, Pittsburgh, Pa. |Seattle, Wash. Ter. 
SS 


\y 
RY | Garfield Building. Brooklyn. 
oJ. Opera House Block, Denver, Col. |Austin, Texas. 


WA 302 Broad Street, Newark, 





THE BEST 


gea § Disque Leclanche Batteries 


<a TS 
wii | 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST FOUR YEARS. ALL GIVING ENTIRE SATIS- 


FACTION. 
ASK ANY ONE OF THE MANY USERS OF THE SAME. 


THE REASON WHY, is simply because our processes are th t perf. i 
used in the manufacture are the vory best selections that can be obtained a perEonen wateite 


Prices almost, but not quite as /ow as the ruling prices for inferior make. 


Porous Cups, 35 cents, Subject to Discount in Quantity. 


ONE OF MANY :—“‘ WE ARE USINC ABOUT 6,000 CELLS OF BATTERY ON OUR CIRQUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY. 





| (i | i | 
it H i & I | Yours Resp’y CEO. W. ADAMS, Supt. The Boston Electric Protective Association.’’ 
mA J. H. BUNNELL & CO, 

inn | 106 & 108 LIBERTY STREET, - - - - - NEW YORK. 


Send for our LATEST CATALOGUE, No. 9, ot JANUARY, 1888. 
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No change in Road Bed. No material change i in present 
existing Rolling Stock. No Overhead Wire, no 
Conduit. Each Car an Independent Unit. 











JULIEN ELECTRIC. SYSTEM. 


Change of present existing systems to the JULIEN SYSTEM may be 
gradual and at small initial outlay. 


An entire line in successful operation in Brussels, and one being now 
installed on the Fourth Avenue Line in this City. 


Applications for Cars and Licenses for Outlying Districts to be made to 


THE JULIEN ELECTRIC T RACTION COMPANY, 


120 BROADWAY, NEW YORK. 
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PATENT “KK.” LINE WIRE 
~ For ELECTRIC LIGHTING. oe 
‘Telegraph and ‘Telephone, § 


Manufactured by 


as HOLMES, BOOTH & HAYDENS, sch 
VL BARCLAY, sec DEARDORN ST, 95 PARK PLAGE, NEW YORK. THOMAS L. SCOVILL 


For the Electrical Review’s New 

Catalogue of all Electrical and Scien- EUGENE F. PHILLIPS, W. H. am 

tific Books. PRESIDENT. an Electrica I Vp, LECTRICIAN. 
ENGINE CO. tam "Vf 


i3 PARK ROW, NEW YORK. 
gee 
BAL ERIE, PA. 


AUTOMATIC 


 cuT-oFF ENCINE 


RJ “The Most Per fect Governing ever gam 
tained. 
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PROVIDENCE, R. 1. 


MANUFACTURERS OF PATENT FINISHED 


INSULATED ELECTRIC WIRES 









ABSOLUTE 











REGULATION j BI serstan sped unin all chances ofioad. An tndlsoensab's TELEPHONE & INCANDESCENT CORDS. 
| eu itesurea ELECTRIC LIGHT WIRE 
MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
a V. PRENTIS Electrical Manufacturing Co., LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
— OFFICE AND SALESROOM, 45 Dey St. OFFICE AND ANNUNCIATOR W:RE. 


meses” UNDERGROUND & AERIAL CABLES 


TELEGRAPH INSTRUMENTS, ELECTRICAL HOUSE 
FURNISHINGS AND GENERAL ELEC- New York Office: 18 Cortlandt St. 
P. C. ACKERMAN, Agent. 


TRICAL SUPPLIES. 


AMERICAN SYSTEM OF ELECTRIC LIGHTING 


WOOD PATENTS, 

















OWNED AND MANUFACTURED BY THE 


AMERICAN ELECTRIC MANUPACTURING COMPANY, 


18 CORTLAN Ui Sk. 


ial inamaitsiisnnsitiel 
EDWARDS H. GOFF, President and Gen. Sine. H. C. ADAMS, Secretary and Factory Manager. 
L. M. BATES, J. H. STEDMAN, General Agent. 

Col. W. A. STEDMAN, Vice-Presidents. JAMES J. WOOD, Electrician. 

H. E. IRVINE, Treasurer. HOMER J. GOFF, Sup’t of Construction. 





Branch Office: NO. 197 CONGRESS STREET, BOSTON, MASS. 


DR. ROBERT AMORY, President Brookline Gas Company, General Manager for New England. 


FOR SIMPLICITY OF CONSTRUCTION, STEADINESS AND PURITY OF LIGHT, PERFECTION OF AUTOMATIC REGULATION, ECOKOMY OF POWER IN OPERATION, 
FREEDOM FROM GETTING OUT OF ORDER, AND ABSOLUTE SAFETY OF ARMATURES FROM BURNING, 


THE AMERICAN APPARATUS HAS NO EQUAL! 


Intending purchasers, whether for isolated Plants or Central Station use, desiring to investigate the merits of the American System, are 
requested tc apply to any of our Customers for information regarding its merits. 


OUR PATRONS ARE OUR ‘FRIENDS A AND SPONSORS. 


For Further Particulars, Address 


American .. Electric .. [Manufacturing .. Company, 


18 CORTLANDT STREET, NEW YORK. 
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S H. BUTLER, Pres. CHAS. E. DUSTIN, Vice-Pres. JOS. T. ELLIOTT, Treas. D. J. GLAZIER, Sec. 


THE SCHUYLER ELECTRIC COMPANY, 


(SUCCESSOR TO THE SCHUYLER ELECTRIC MANUFACTURING CO.) 
MANUFACTURERS OF 


THE SCHUYLER SYSTEM OF 


ELECTRIC LIGHTING AND ELECTRICAL POWER, 


MIDDLETOWN, Conn. 


PAID IN CAPITAL, - - - $250,000.00. 








ANNOUNCEMENT. 

The Schuyler Electric Manufacturing Company, so long located in Hartford,*Conn., has sold its entire business to the 
SCHUYLER ELECTRIC COMPANY, of Middletown, Conn., a Company organized for the express purpose of acquiring the 
property and continuing the manufacture of the ‘‘SCHUYLER SYSTEM.” This step was taken for the reason that, as is well known, 
the affairs of the Manufacturing Company were considerably complicated ‘or many months, owing to the financial troubles of its former 
President, and it was consequently unable to take the position which the demands of the business and the excellence of its apparatus 
warranted. 

The new Company has purchased in Middletown, Conn. (a thriving city some fourteen miles from Hartford, on the through line 
between New York and Boston), factories comprising five large buildings, containing over 50,000 square feet of floor surface, and admirably 
fitted for the business, having a large Harris-Corliss engine and boiler; japan and blacksmithing shops; annealing furnaces; and in fact 
every convenience. The Company has purchased in addition a large amount of new machinery of the very latest improved patterns 
together with a 125-horse Russell engine for testing purposes, with the necessary boilers, heaters, &c. 

Leading capitalists of Middletown constitute a majority of the Board of Directors, and, with ample means and complete facilities 
to manufacture at the very lowest possible cost, the Company proposes to push the business to its utmost, and will sell its goods at the 
lowest possible figure consistent with the best of work. 

With the safety ventilated armature, making a burn-out impossible, with the self-lubricating boxes, with its compactness, simplicity, 


efliciency, economy, and absolutely perfect regulation, the Schuyler System has no equal, and parties proposing to purchase Electric 


Lighting Apparatus, both Are and Incandescent, as well as Motive Power, can make no mistake in investigating the Schuyler. 


WRITE FOR FULLY ILLUSTRATED CIRCULARS AND ESTIMATES. 


SCHUYLER ELECTRIC CO. 


MIDDLETOWN, CONN. 


AGENTS WANTED EVERYWHERE. 
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AMERICAN AND FOREICN BOOKS 
ON ELECTRICITY AND ITS APPLICATIONS. 











ELECTRICITY, MAGNETISM, ETC., ETC. Welch. Table of Relative Weights of Copper Conductors... ........+-.2+2 s+esee 10 
eg en ee eee ee ee ee eee $4 00 | Wigan The Electrician’s Pocketbook. English edition of Hospitalier’s “ Formu- 
Angell. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- larie Practique de I’Electrician,” Cloth, 318 pages, 48 illustrations........... 2 00 

ER EEL LTT ei a Re Din «2 Ay ST 75 | Woodward. <Arithmetical Physics. Boards..............+ssesseeeeeeeceseseees 40 
Avery. Modern Electricity and Magnetism. Cloth... ...... .......ccceeeeeees 7 
Anderson. Lightning Dellbaston. eOloth... 6 50 TELEGRAPHY AND TELEPHONY. 
Ayrton. ee Electricity. For studer ts of electrical engineering. 516 pages Abernethy Commercial and Railway Telegraphy. Illustrated, cloth............ 2 00 
CR PES ee Sie a ae ae Bee Re Oe ee) 2 50 
Baile. Wonders of Electricity......... secrecccescessscecsveccescscscessseceess 150] Beechey. Electro-Telegraphy. Cloth, 96 illustrations.............00---sesccoeee 40 
I: MONG HUMID fine Ccttreic cc tase cice.cocsncctewcots wexctoes dase 400 | Clarke & Sabine. Electrical Tables and Formule. Cloth...........+e0...000005 5 00 
eens I nr os a cies canine. ¥ Vda wsdoleuenadenenenie 200 | Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages............ ...- 6 00 
Brennan. A Popular Exposition of Electricity. 191 pages................+.+. 75 | Davis & Rae. Hand-Book of Electrical Diagrams and Connections... ........... 2 00 
Blakesley. Alternating Currents of Electricity. Cloth ...................e2e0- 60 | Douglas. A Manual of Telegraph Construction. 8% diagrams, cloth............. 6 00 
Bottone. The Dynamo. How Made and How Used. A book for amateurs. Fahie. History of Tclegraphy to 1837. Cloth, 529 pages... ..........- sees 3 00 
NN aes 3c tcl eae mre ners cae dana bexe: lecbnaesaaceha wien eA lepesibod Sapiens 1 OO) Sete. FRstery OF AURIS TOGO. oon c oocn sin no nkc.cesseccesecece awkena 1 25 
Cavendish. Electrical Researches. Cloth . : Ne ee eo ane ee ee ee 2 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations... Loe er 40 | Hoskiaer. Laying and Repairing Electric Telegraph Cables. eae 1 50 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams. COE Oe 1 50 | Hoskiaer. A Guide for the Electric Testing of Telgrapis Cables. Cloth.......... 1 50 
Davis. Manual of Magnetism, Galvanism, etc.................s0eeeceeeeee cee ces 300 | Jones. Historical Sketch of the Electric Telegraph ..............2.seeeseeeeeee 2 00 
Deschanel. Electricity and Magnetism. Cloth..................0ccceecsseeee ees 1 50 | Lardners. Electric Telegraph Popularized ......... :....--- eee jeeeewes teen 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages..............0.0-0.005 1 00 | Lockwood. Electricity, Magnetism and Electric bys am Cloth, 876 pages.. 2 50 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50e, cloth, 
NN I ec cuae dened Ualeekithian tains ap ise edhe pene kaeeiin<s + 3 60 TOC, MOTOCCO, 1 OO... 2... cece se ee ee ec cece ec cee creer ereesteteneeerseceeee 1 00 
Du Moncel. Electro-Magnets. Boards, 50c., English Edition............ ...... 75 | Maver & Davis. The PRIINIOE. 20 FOU. SRG DOBOR).. 5.60. 5:00cscscccbeesecsences 1 50 
Dyer. Induction Coils; How Made and How Used. Boards. . De tags. eee «I I cic ddels Sarco 9h ec clacec6se 0s sccnsesere vecnesceees 4 00 
Mosctsletiy ie the Gervien G0 MEOR. o 000. 0scscses o0essev es ccces:vagesenrsesaesess 6 00 | Pope. ° The Modern Practice of the Blectric Telegra ll Cloth, 70 illustrations... 1 59 
Esson. Magneto and Dynamo Electric Machines and Accumulators. 3811 pages, Plum. The a Telegraph During Our Civil Two vols., portraits and 
SOG, nS icra: Minensohie wie Bas Chee s > aapipes saan sucbeweees 3 00 ilustrations .... ce eee cece settee eet et eee ee ee tee ere e eee eeree trees 5 00 
Everett. Units and Physical Constants. . labccvssccstegsccesseneummececscce. 120 | Seeman Gee: I Ee eee ee ee 1 50 
Fahie. Magneto and Dynamo Electric RG oe 40 | Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols. 5 0U 
Faraday. “xperimental Researches in Electricity. 3 vols., cloth. . . 20 00 | Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. 1 25 
Fiske. Electricity in Theory and Practice. Cloth, 270 0 pages, 180 illustrations. . RR A eS a eee ere er ere 4 00 
Ferguson. Electricity. Ciotk.. oe ... 150 | Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 
Fleming's. Short Lectures to Electrica! Artisans ................. Snore vig ier 1 50 | Smith. ManualofTelegraphy. 31 illustrations, paper...................... Sisters 30 
Francis. Electrical Experiments .. vescsseceeesss. 250 | Telegraphic Tests. ........ccc..sceeceese ceceereceeeeeeccessnceeecreneetersees 5 60 
Gordon. School Electricity. Cloth, 262 pages, "189 illustrations... . sees 200 | Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth ..... 10 00 WH PACE, TH) BIMIOB, oo oc oben cise soit Sines ssecess sivecreessesseccneeseonee 1 50 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante ar-| Faure. 1 00 | Williams. Manual of Telegraphy. Cloth, 827 pages, 90 illustrations............. 4 00 
Gordon. Four Lectures on Static Electric Induction. Cloth..................- 80 | Delbear. The Telephone. Cloth, EE nas eepiven. paneer 50 
Gore. Electro-Chemistry, Inorganic. Cloth, 138 eee. . eremepeae Ap tec 80 | Du Moncel. The Telephone, the Microphone, and the Phonograph. 70 illustra. 
Guthrie. M: igne tism and Electricity. . PR ae caeepee to, 2 Dene cs spine eeeaseaeeee vie 1 25 
Heap. Electrical Appliances of the Present Day. “Cloth... seeeeseee 200 | Lockwood. Practical Information for Telephonists. Cloth...... .............. 1 00 
Hospitalier. Dome tic Electricity. Cloth, 229 pages, 155 illustrations ........... 309 | Prescott. Bell’s Electric Speaking Telephone, 526 pages, 330 illustrations....... 4 00 
Hospitalier. Thc Modern Applications of Electricity. Cloth. . sesseseses-.. 8 CO} Thompson. Philip Reis, Inventor of the Selephone. Cloth, 3 plates and 48 en- 
Harris. a ry Flexible, 69 illustrations .. .........--..s00. 60 BTAVINES 00600 c0c- cc sive cccccccccesceessesccsescceccssescseseseccoseesoes 3 00 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations.......... 02.0 sees. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity . Neatesiets es oes neeacins TO asia 60 | ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 
Hering. Winding Magnets for Dynamos. 68 pages....... -.......002- eeeeeees 1 25 | Alglave & Boulard. The Electric Light. Its History, Production and Applica- 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations.................... 1 50 RAPE. Set ENNINE roi resivicisia-9) ais si alee paieie paw No es bins odie ig aise ge wn 5's Siew es «ms 5 00 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 5 00 
OUR usw <-tetictinen tee eed as ee bain s: ilies ti tin Hee COO | Da Brera Cae Be, Iason saci cee ors ecewwceccsicsevene 40 
Lardner, Hand-Book of Llectricity, Magnetism and Acoustics. 400 illustrations, Du Moncek Electric Lighting. 66 illustrations, cloth.......................00. 1 25 
Re re rn ene en en RUE) REE. IFS Lge 3 See ee rare 2 00 
Levander. Soliitions of Questions in Magnetism and Electricity. Cloth,......... 100 | Dredge. Electric Illumination 2 vols., cloth. Vol. 1 (scarce), $15 00. Vol. 2.. 7 50 
SAME G WIMEROS ANG TICCHrS TIGGNCIS 56.65.0006 06cs5c oeccevteccesesiesecevoess 100 | Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882... .. 2 00 
nS. ann UN I es pili aa ktn emdeEead dae sehen 5 00 | Gordon. A Practical Treatise on Electric Lighting. Cloth................+..... 4 50 
Lock. Workshop Receipts. Devoted _— to Electrical and adres ssid sub- | Hammond. The Electric Light in our Homes. Cloth..................cseeeees 1 25 
jects. Cloth. Pe alehewseens nee ... 200] Holmes. Practical Electric Lighting. _ SSBB ERES Pe ee eee 1 00 
Mahon. Principles ‘of. Electricity. Se da Sele aaceod atta aay deer a anh 5 00 | Higgs. Magneto and Dynamo Electric Machines. 301 pages........... ........ 2 00 
Martin & Wetzler. Electric Motor andits Applications. 208 pages, 199 illustrations. 3 00 | Hopkinson. Dynamic Electricity. Boards................ peVcuteseenin ea eeuecr es 5¢C 
Mascart and Joubert. A Treatise on Electricity and Magnetism. Vol., 1, cloth, MAR, EAOPisC FEMIMINMMION CL TUDOTET 0 occ ccccecccessin? ssecdescverscseees 3 00 
MMR AUT AEB UNE ALON ado reese ora ecesdosl gd. eewidi olksaiinioie-eiciendve-ssiecissewviess SS ees, Aen NI 6 55k dinky 5 dee 0'D, 0:9 civisin 5S S10 s Klenk Gees Theiss de 30) 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates, and 105 Prescott. Dynamo- -Electricity. i) Sly Sa: EAE i ag Ui» ioe 1 ee 5 00 
MME GUID oishc)nieivinie Audie aii iss gd tiie dw v.dss too taoe-e la eae Ralw ae: (bvies ve 8 00 | Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
Maxwell. An eared Treatise on Electricity. 6 plates, 54 illustrations....... 200 | Swinton. Electric Lighting. Its Principles and Practice. Cloth, 180 pages...... 1 50 
May. Bibliography of Electricity................ rat SE ERE Oe ed ie 7 ey 200 | Sawyer. Electric Lighting by Incandescence. 96 illustrations, cloth ............ 2 50 
Metrare, Wao and Wis WAVCHMONG . o.osc.c csc sac csscecsvce sedeassccdeceeenes 75 | Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth................ 5 00 
DIOP, PAtCWtRiNty OF TIVO IIR 5 6:6:05.6:s)e. 00:04 00:b0.00et orc derdwcecicnconce 6 00 | Schoolbred. Electric Lighting and its Practical Applications.......... La ieleieia ers 2 00 
Miller. Magnetism and Electricity. 212 pages, illustrated. ..............--..055 250 | Thompson. Dynamo-Electric Machines. Illustrated, boards . .............-. 50 
Munro. Electricity and its Uses. Cloth...............cs.ccccceceeee cee cee, 1 40 | Thompson. Dynamo-Electric Machinery, 57 illustrations, boards.......--...--. 50 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations. . 60 | Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations..... 5 00 
Munro & Jamieson. Electricians’ Pocket-Book of Electrical Rules and Tables....._ 2 50 | Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 i.lustrations...... 2 50 BONS rais dla siceny eeeibignis o9s'edu a's eo een Sha tan sweet eich g'o44 55 5:0'sin oR ne 2 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated.............-. 400 | Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations....... ‘80 
Overend. Elementary Experiments in Magnetism and Electricity. > 40 | Du Moncel. Electricity as a Motive Power. Cloth....... .........--seseeeeees 8 0 
Parkinson. Ocean Telegraph to Indian... ... -isic:écsesccwesesccsseseses 400 | Kapp. Electric Transmission of Energy and its Transformation................. 3 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its Luce. Electric Railways ani the Electric Transmission Power. Illustrated, paper, 
ESS okt on ie es Pee Og Ce ee ene ee 8 00 hs ME SeneatNcate ae h acc ker tisee Kea eeREESSEENS SS 3945 edb 40 Sewer alee 1 00 
Plante.. Storage of Electrical Energy. 258 pages, 89 illustrations................ 4 00 Urquhar ¢. ND SON PRONE os cssstssa ww sae deciecleaes sa ctdsnaee sous 3 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations. . 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 283 pages, TESTING AND MEASUREMENTS 
ee MOEN, oc acne ne Ase A Res caw tdieccvaseue tee eiNeiete vovesesere 1 00 
Rankine. Rules and Tables for Kngineers.............cccccccees soesces ciehars 4 00 | Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.............. 1 50 
Reports of the Committee on Electrical Standards. Cloth ........... BMreeaewes 875 | Kempe. A Hand-Book of Electric Testing. Cloth, 494 p NE Chai itss nc moernnie ie 5 00 
ee, TUN EBON I i nnn cco ins cass . oc sehen sews secdesdcewess 50 | Lockwood. Electrical Measurements and the Galvanometer. Cloth.............. 1 50 
Salomons. The Managementof Accumulators................0000eceeeeeececees 80 | Smith’s. Dynamometric Measurements, ..................cceceeeee 40 
ane. —— on —— shea yom Ofoth, Thusteated. «.. ....ccccsccvccccee ee ee ee a 
prague. Electricity: Its Theo ources and Application. Cloth, 650 pages. 6 00 
Stewart & Ge . Electricity ond tnmacion. pag 223 Pee i ma weeds 2 25 : ELECTRO- ~METALLURGY, ELECTROTYPING, ETC., shed yo 
3 ; Pontaine, Eloctootyeis. Cloth, QOG Pages: i on. 0:2 ccc soccer svevecenesedeces - 850 
Swinburne. Practical Electrical Units Popularly Explained. Cloth............. 60 | Gore. The Art of Electro-Metallur, Cloth, ill a 
OD CICIIIOR SOOOOIIE BIN iis ara cri eec rend. ede nisin aileadsjeeeesmieswe rede se 2 00 Sapien a el 5 ee! Me tur y. ee Be AEA PORT RRB ; = 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- sa Urquhart. Electrotp ing. A Practical Manual ..............cccccccsesceesens 3 00 
ee ee ee ee es rquhart. lectro- atin Clee... si PE coeee © bn ey Sees ee Ree ‘2 00 
Thompson. _ Recent Progress in Dynamo Electric Machinery...............-.... 50 | Wahl. Galvanoplastic 5 Sttodations. DE Sr aitnaicieetsssoeaeceesetesscasees 7 56 
Thomson. Wiectro Basics Gnd MAROGUsM, ...... ec cccscsccscssccsccseverscccess 5 00 
Watt. Electro-Metallurgy, Practically Treatec, Cloth.............sssseseeeeees 1 00 
Tregronan,. PrictionG! Mice. 2.555). b itch tule fob Sh b see) she Soe Sevcetees see's 50 | Watt. Electro-D. iti Cloth, 568 144 illustrati 3 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth... .. 1O) ge Bede on a... 4 
Watson and Burbury. The Mathematical Theory of vw and Magnetism. — ereoty ping and Bectrotpying 7 <P, ra. sale 2 00 
eee ee ee ee a 2 75 & Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
Wonders of Acoustics; or, The Phenomena of Sound. “Cloth, 288 ee 1 00 | PAID, to any address in the world on receipt of price. Remit by Express or Post Office 
Woodbury’s Protection and Construction of Mill Floors. Davee... Oe. 2 50 Money Order, Postal Note, Draft or Registered be tter. Address 
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THE EDDY ELECTRIC MFG. CO.. 


MANUFACTURERS OF 


Automatic Electric Motors, 


In all sizes, from 1-2 H. P. upwards; High Efficiency; Perfect Regulation; Superior Workmanship; Ease of Management ; 
Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC MACHINES 


For Electro-Plating, Electrotyping, Copper Refining, Ete. No Reversing. No Water. No Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC M’F’G COMPANY, HARTFORD, CONN. 


PHILADELPHIA, W. C. McINTIRE & CO., Agents, 506 COMMERCE ST. 





NEW HAVEN CLOCK CoO. °° * vin vor. 


MANUFACTURERS OF ALL STYLES OF ELECTRICAL APPARATUS. 
THE ‘‘UNIQUE” COMBINATION SET. 


This set is manufac- The simplest and 


tured of Telegraph Metal cheapest combination set 


hand finished, Magnets ever placed on the mar- 


with Rubber Covers, ket. “Key and Sounder 


Nickel Plated Key Lever, mounted on an ordinary 


all mounted on a Mahog- size sounder Base. Works 


any Base. well on onecell of Battery. 





OUT ONE ALY SIZE, 
The above set complete, with cell of Gravity Battery and 50 feet of wire, $3.75. 
| SPECIAL PRICES MADE FOR QUANTITIES. 


ROOTS IMPRO V FD 
Yvater Tube Safety Boiler. 


RECENTLY ADOPTED 








RECENTLY ADOPTED 


EDISON 


Electric Light Co. 


BRUSH 


Electric Light Co. 


ane H 
ipitir 
pee egate > 





DETROIT A ST. PAUL. 3 LOUISVILLE. 
Bdison Eleotric Light | H » Bison Electric Light 
COMPANY, COMPANY, 





PHILADELPHIA. COLUMBUS AND CINCINNATI. 


THE NEW ROOT SECTIONAL BOILER. 


The BEST Form of SECTIONAL BOILER MADE 


FOR ELECTRIC LIGHT PURPOSES. 


AFTER 20 YEARS OF PRACTICAL TEST, it stands unrivaled as RAPID, 
SAFE and ECONOMICAL steam power generator. 


| ABENDROTH & ROOT MANUFACTURING C0. 7° SF vosee™ 


William H. Smit A. B. — ~* A. 8. Fisk 


Joh 
Sellin A t 115 Dearborn had Chicago, Ill. ester, N. Y. 4“ ‘oe Badg.,Cincinnati, 0. ie Saravior’ St., New Orleans. 
g gen S: Op. z. Ashcroft, y. Mer: Wiggs & Bacon . B. Packe 
* Shicdley “Bag., Kan. City, Mo. 


Mason Bdg., "Boston, Mass, vis sh Mnird St., Phila., Pa, Sirmiaghes, Ala. 
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Yulceanized Rubber Fabrice 


ADAPTED TO MECHANICAL PURPOSES. 
Oldest Manufacturers in the United States. 


EW YORK BELTING RUBBER BELTING 


For Electric Lighting. 
WITH SMOOTH METALLIC RUBBER SURFACE. 


This Belting is of Supertor Quauiry, and specially designed for use on 
PACKING, DYNAMOS and SWIFT RUNNING MACHINERY. 


HOSE, This Company has manufactured the Largest Belts made in the world for 
the principal Elevators at Chicago, Buffalo and New York. 


WATTING, UG STEAM AND WATER HOSE, 


STAR-TRERDS! | 
PLAIN AND RUBBER LINED. 
| 5 -PA R 4 ° R '@) W ° | E. WwW > Ae) R 34 : Russer “Test” Hosz, made of vulcanized Para Rubber and Carbonized 
4 3 Duck. 
( @ PPOSITE A STOR H OU Se. ) Cotton “Caste” Hoss, Circular, Woven, Seamless, Antiseptic, for the use 


J 4 CHEE VER tREAS J D CHEEVER DEP'Y. TREAS of Steam and Hand Fire Engines, Force Pumps, Mills, Factories, Steamers 


> 


and Brewers’ use. 


PATENT ELASTIC RUBBER BACK SQUARE PACKINC. 








Bzst IN THE worLD for Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
eh Warehouse, 15 Park Row, opposite Astor House, New York. 


Treasurer. 





‘Ke = Wicking, Fibre, 
Felt. Mill Board, Packing, Gi 42 -Sger (ee 
Yarn, Sheathing, Ce- <<< 


| t h, PATENT FIBROUS ASBESTOS REMOVABLE COVERINGS.—For Boilers, Steam and Hot 
mM © Nn O cee Water Pipe. Made in sections three feet long. To fit any size of pipe. 


PIPE s BOILER COVERINGS, 
Absolutely Fire Proof 


AND NON-CONDUCTINC. 


These coverings are made entirely of Asbestos, and cannot 


THE PATENT “AIR-SPACE” COVERING.—For Hot be affected injuriously by heat or dampness, nor can 
Blast Pipes and Flues. This method of covering stands h b q Sate F os 
they e made a arbor for vermin. 


without an equal. 








WORKS AND OFFICE: 


Chalmers-Spence OO. 9,421, 428 495 ETH ST, AY 


PITTSBURCH BRANCH, 37 LEWIS BLOCK. 


PHILADELPHIA, BOSTON, CHICAGO, ST. LOUIS, 
% 
OTHER BRAN HE . 34 So. Second Street. 19 Pearl Street. 144-146 Lake Street. 714 N. Main Street. 
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EDISON SYSTEM. 


ONE THOUSAND PLANTS IN SUCCESSFUL OPERATION. 
MORE THAN ONE MILLION (1,000,000) EDISON LAMPS IN USE. 
EDISON PATENTS COVER ENTIRE SYSTEM OF INCANDESCENT LIGHTING. 


THE EDISON SYSTEM, THE BEST FOR ALL INCANDESCENT LIGHTING, BOTH STREET AND INTERIOR. 


Plants for Hotels, Theaters, Public Buildings, Asylums, Hospitals, Banks, Office Buildings, Cotton 
and Woolen Mills, Distilleries, Oil and Sugar Refineries, Paper Mills. 


CENTRAL STATIONS FOR TOWNS AND VILLACES. 


Are and Gas Light Companies have special opportunities for investing in Incandescent Lighting on 


large dividend paying basis with Edison Incandescent System. 


GUARANTEE: 


TWELVE SIXTEEN CANDLE POWER LAMPS TO THE MECHANICAL HORSE POWER. 


Highest Efficiency. Durability. Best Mechanical Construction. Economy of Power, Perfect 
Regulation. Longest Life of Lamps. Steadiness of Light. Lowest Cost in Operation. 





ESTIMATES PROMPTLY FURNISHED FOR ISOLATED PLANTS AND CENTRAL STATIONS. 


EDISON UNITED MANUFACTURING CO., 


65 FIFTH AVENUE, N. YY. 


AGENCIES: 


5 Dearborn Street, Chicago, a. St. Paul, Minn. Turner Building, St. Louis, ae. 





i rald Building, Bo: ston, Mas 20 Carondelet Street, New Orleans , La. 323 Pine Street, San Francisco, Cal. 

108 South Fourth street, ’ Phils -¥ elphia, Pa. 65 Fifth Avenue, New York. Ramge Building, Omaha, Ne > 

92 West Fourth Street, Cineinnati, Ohio. 87 Shonnard Street, Syracuse, N. Y. Agents for Rh ode Is and ‘an d Connecticut, 2 West 
133 Jefferson Avenue, Detroit, Mich Tweddle Building, ‘Albany, N. Y. Fourteenth St., Ne ork. 


Garfield Building, Brooklyn. Excelsior Building, Pittsburgh, Pa. Seattle, Wash. Ter. 
802 Broad Street, Newark, N. J. Opera House Block, Denver, Col. Austin, Texas. 


ThE AMERICAN WALTHAM WATCH 6O,, 


WALTHAM, MASS., 
HAVE PLACED UPON THE MARKET THE FIRST AND ONLY 


AMERICAN WATCHES WHICH ARE NON-MAGNETIC. 


THESE WATCHES WILL RESIST THE MOST POWERFUL MAGNETISM AND ARE THE BEST TIME- 
PIECES FOR ELECTRICIANS, ENGINEERS, RAILROAD MEN AND OTHERS WHOSE 
VOCATION REQUIRES A WATCH THAT IS ABSOLUTELY NON-MAGNETIC. 








Adjustable Waltham Watches in the Pockets of Wearers will be refitted 


Waltham Non-|Magnetic Balance, Hair Spring and Escapement, 


RENDERING THEM IN ALL RESPECTS AS SECURE AGAINST MAGNETISM AS THE NEW 
WALTHAM NON-MAGNETIC WATCH. 








This Alteration can be Effected through any Retail Dealer. 





ALL WALTHAM WATGHES ARE WARRANTED BY THE COMPANY. 


















WIR 
Ml 


ae 





No. 91 CONDUCTOR. 
No. 16, B. W.G., 2%, Insulation, 


OKONITE CABLE. 


CHAS. A. CHEEVER; 


PRESIDENT. 


WEST COAST TELEPHONE CoO., - - - - - - ° 
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TRADE MAR K. 


INSULATED WIRES*CABLES 


FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT USES. 


(a Those who have the OKONITE wires and cables in use are unanimous in their declarations that it isthe BEST INSU- 
LATED medium in the market, and as for aad and a Somenate of compound it is unserpassed for 


AERIAL, 4 AERIAL, 


SUB-MARINE 6 SUB-MARINE 


AND it 
UNDERGROUND USE. UNDERGROUND USE. 
It is not affected by exposure to weather, 


After several years’ use OKxonITE TAPE | 

stands without a competitor. It has proved j and does not deteriorate when submitted to 

all we claimed for it, being thoroughly water- i” extreme changes in temperature, and is not 
affected by commercial acids or alkalies. 


proof, and a perfect insulating medium. 
ELECTRIC LIGHT WIRES sexi amp cod or candor ightng, ako eton baie 


NEW CIRCULARS NOW READY. HIGHEST TESTIMONIALS. 
eee FRA NOH ES: 


MINNEAPOLIS, OMAHA, PHILADELPHIA, 


Minn. Electric Co. Midland Electric Co. Novelty Electric Co. 












E MARK, 


INSTRUCTIONS. 

Before us i remove the cloth, Marg ch is 
only placed upon it to s par arate the layers, and 
prevent the Co mpound from sticking to; gether. 
-—s home od pono thorou; chly 








petted - to 
ply Satie heat 


\2 rode: lighted tod mica et frill ‘be found 
impossible remove pe without 
tearing ) 







it, ti ‘thus raxking 

A Thorough Waterpr oot yf 
Non JOINT. wy 

Sree HI 

















CHICAGO, 


38 & 40 La Salle St. 


BOSTON. 


F, E. Pettingill & Co. 


KANSAS CITY. 


WILLARD L. CANDEE, 


Inter-State Electric Co. 


SOUTH AMERICA. 
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No. 91 CONDUCTOR. 
Mo. 16, B. W.G., 8; Insulation, 


OKONITE CABLE. 














No. 36 UNION SQUARE, - - - 





BRUSH IN THE EAST. 


ADDRESS FOR ESTIMATES ON 





BRUSH ELECTRIC APPARATUS, 


WM. F. SWIFT, Secretary, 


NEW YORK. 








) 
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THE TUCKER ELECTRICAL MFG. 6O,, 


GENERAL CONTRACTORS AND AGENTS FOR 


THE MATHER ELECTRIC COMPANY, 


OFFICE, 


35 BROADWAY, NEW YORK CITY. 
THE PARKER-RUSSELL MINING & MEG. CO. 


. ADAPTED 














id iy Sop ds 


LIGHT TO ALL 


CARBONS. | SYSTEMS. 





CEEY OFFICE, J11 PINE ST... ST. LOUIS, MO. 
ELECTRIC LIGHT CARBONS. 


FOR ANY SYSTEM OF ARC LIGHTING. 





FARADAY CARBON COMPANY, 


PITTSBURGH, PA. 








Ww R : E a a , - ms ot FA w SA F E Ss, 
catalogue of a ectrical an cien- 
i tific Books. Fire and Burglar Proof Safes 
13 PARK ROW, NEW YORK. For all Pespeses. 


Bank and Safe Deposit Vaults, Vault Doors, &c. 
Estimates and drawiugs furnished, 





DIEBOLD SAFE AND LOCK CoO., 


THE W. H. BUTLER, Gen’l Agent, 79 Duane 8t., N.Y 


Underground Electric Conduit 








‘Otto Gas Engine Agency, 


Brownlee & Co., 














NEW YORK, i I 
_WATER ‘PIPE CO. an r a mee” CHINA WORKS, DETROIT, MICH. 
ires so that — = 144 to 1 
A.C. Manning & C0., ge | 7) wse:'s‘uces, Cedar Telegraph Poles 
a 47 DEYSTREET, || ||) GREENPOINT, MATUPACTURERS oF 
ts | | i) Bro voklyn, E. D., N.Y. Cross Arms, Pins and Brackets, 
Sai oat ss REMOVES ON MAY IST, ‘PORCELAIN ‘ELBCTRICAL SUPPLIES. OAK AND LOCUST PINS, 
" "Ws DANA ‘iin —ao— tse nob al ies, from 4 ne neh to 2 CEDAR TIES, 
Denver, Colorado, Batiery Mask tte, | For Electric Railways. 





18 Vesey Street. 


t- Batte 
Rings, ‘Mouth Mleoes f for Panne atl any a. 
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THe —.____.,. 


EDISON essen WorKSs 
SCHENECTADY, N. Y. 


MANUFACTURERS OF 


Dynamo Evectric MAcHINES 


Amd Hilectric Motors. 


EDISON'S -- UNDERGROUND «: ELECTRIC «: TUBES 


INSULATED WIRES. 


Flexible Cords and Cables, 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT. 


Shafting, Couplings, Hangers and Pulleys, 





NEW YORK OFFICE AND STOREROOMS, 
re iw DEY STREET. 


# 
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Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 

SOLE MAKERS 
Porter-Allen & Southwark 
Engines, 
Blowing & Reversing 
Engines, Steel & 
Hydraulic Machinery, 
Boilers, Tanks, 
and Gas Apparatus. 

INQUIRIES SOLICITED. 


PHILADELPHIA, PA. 


Rice Automatic Engi 


































y Balanced. —— | 


Closely Regulated 
Stationary Oilers. 
Beauty in Design 
Even in Motion. 
Highest Economy. 
Simply Constructed. 
Solid Frame. 
Accessible Parts. 
Saves Foundation Cost, 


Compactly Built. 





SELF - CONTAINED. 
Adapted to Long Runs. 
~ Economy of Fuel. 


= Perfect! 


CO., BUFFALO, N. Y. | 


T. NOYE MFG. 





|THE JOHN 








India-Rubber & Gutta-Percha Insulating Co. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., eto. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv- 


[From U. 8. Government Advertiser, Dec. 8, ’87.] 


“ELECTRICAL SUPPLIES, 


The following bids were opened at the office of the Inspector of the Third 
Lighthouse District. 





To furnish 2,000 yards of double conductor 
cable for the Robbins Reef, N. Y. H., lighted buoy: 


BISHOP GUTTA-PERCHA COMPANY, NEW YORK CITY, 
$1,140, ACCEPTED. 


Edward B. McCless, Avondale, N. J., § § ,200. 
Standard Underground Cable Co., Pittsburgh, Pa, $2,040. 
Wm. M. Habirshaw, London, England, 49} cents per running foot, 


$2,970. 
Okonite Co., New York City, $1,065.” 





NOTE. 


The above cable is for the purpose of lighting with a 50 candle power 
electric lamp buoy No. 18 in New York harbor, through a mile of submarine 
cable. If the experiment is successful, other buoys will soon be lighted in the 


Same manner. 


SAWYER-MAN ELECTRIC CO. 


—— LICENSEE OF THE :—— 


Consolidated Electric Light Company 
——: OWNERS OF THE SAWYER-MAN PATENTS. :—— 


& 
Angie). 














PHILADELPHIA OFFICE: 


No. 808 Walnut Street. 


BOSTON OFFICE: 


No. 33 FEDERAL ST. 


ee" 


The DYNAMO of this Company is AUTOMATIC in its regulation, and will maintain a UNIFORM LIGHT, with ALL or 
ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and will MAINTAIN its CANDLE POWER during 
its Guaranteed Life. 


Pians and Estimates Furnished for all kinds of Incandescent Lighting. 


ESTIMATES FURNISHED for THE THOMSON-HOUSTON SYSTEM of ARO LIGHTING. 


GENERAL OFFICES: 


Mutual Life Building, 


No. 82 NASSAU ST., 
N. Y. City. 














— = mm 


CVYORGy? 





THE BAXTER ELECTRIC MOTOK. 





The most PERFECTLY GOVERNED MOTOR ever made. Manufac. 
tured for both ARC and INCANDESCENT CIRCUIT. 


CORRESPONDENCE SOLICITED. 


Address The Baxter Electric Mfg. and Motor Company, 


11 South Street, Baltimore, Md. 


FACTORY A, FACTORY B, 
Constitution and Monument Sts, Buren and Monument Streets, 


NEW YORK: Rooms 347, 348, 349, Potter Building. 
=BOSTON: Rooms 57 and 58 Hancock Building, 178 Devonshire St. 


THE BECK AUTOMATIC ENGINE 


lectric Light Service and all other 
oo v4 . Economical in Steam 
constan 








Engines. r 
Plants, including 
masonry and erection. All work guaran 

for Catalogue and full particulars. Address, 


TAYLOR MPF’G CoO., 
Pa., U. S. A. 





Chambersburg, 








We give to every purchaser 
the privilege of RETURNING 
THE MACHINE within thirty 
days if not ABSOLUTELY SAT- 
ISFACTORY in every respect. 


REMINGTON 


Mandard + Typewriter 


SS ). Send for Illustrated Pamphlet, 


WYCKOFF, SEAMANS & BENEDICT, 


339 BROADWAY, NEW YORK. 
t@- LINEN PAPERS AND TYPEWRITER SUPPLIES OF ALL KINDS. 


Electric Fire Protective Company, 


15 CORTLANDT STREET, NEW YORK. 


(Rooms 28, 29 and 30.) 


Also Represent the Gamewell Auxiliary Fire Alarm Company. 


All Parties interested in Protection from Fire are invited to call 
or send for Circular. 














CHAS. M. WILKINS. E. WARD WILKINS. 


ESTABLISHED 1867. 


PARTRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES. 


We make a specialty of Hotel and Huse ANNUNCIATORS, BURGLAR ALARMS, 
BELLS, BATTERIES, and a full line of supplies for ELECTRIC BELL WORK, We 
publish full and complete catalogues of all the above, and will send free to any 
address upon application. 

N. B.—In apt lying for Catalogu®s, please state whether “ ELECTRIC BELL” or 
“GENERAL ELECTRICAL” Catalogue is wanted. 


{14 South Second St., - PHILADELPHIA, PA. 


FRANKLIN S. CARTER. 
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BENTLEV-KNIGHT ELECTRIC RAILWAY .6O,, 


115 BROADWAY, NEW YORK. 


CONTRACTORS FOR THE CONSTRUCTION OF CITY STREET RAILWAYS AND SUBURBAN TRAMWAYS USING EITHER UNDER- 
GROUND, SURFACE OR ELEVATED CONDUCTORS. 











ESTIMATES FURNISHED ON APPLICATION. 





STANDARD MOTOR TRUCK. 

N. B.—The Bentley-Knight Electric Railway Company absolutely controls all efficient 
and economic methods of operating electrically-equipped cars by means of conductors 
contained in and protected by sub-surface conduits. Entering the field long in advance 
of all others, it first encountered the many difficulties which had to be met and 
overcome; and the many patents now owned and controlled by it effectually cover each 
and every detail (both mechanical and electrical) necessary to the successful construction 
and operation of an electric railway in a city street. 


ooo reaver NEW YORK BELTING AND PACKING CO. 


MA THE “LITTLE WONDER” 
WAREHOUSE : 15 PARK ROW, NEW YORK. 


The Oldest and Largest Manufacturers in the United £tates of 



















DYNAMO-ELECTRIC 
MACHINE. 


Nearly 3,000 in Successful 
Operation. 





—| VULCANIZED RUBBER | - 














In every form adapted to mechanical pur- 
poses. 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface. 


This Company has Manufactured the 
Largest Belts made in the World for the 
ig hy elevators at Chicago, Buffalo and 

ew York 


Please Send for Catalogue. | 


ss see, New York Office: | 
P 92 and 94 


LIBERTY ST. | | 


rT pELN Y 





? — We make a Superior Quality of Belting for 
| Electric Light purposes, for use on Dynamos and swift running machinery. 


THE HICDOMID SIDWI ELECTRICAL CONDUIT. SIPS ee alias iit 


PATENTED JULY 6, 1886. No. 334,843. ty uropean Branch : 


This Conduit is made of creosoted PENT RAL ELECTRIC COMPANY, 


Timber in 16 feet Lengths. | 
= : : | 38 and 40 La Salle St., Chicago. 
It is simple, durable, easily laid, water 


tight, mans expensive. cms Electric Light Carbons 

















Circulars and information furnished. Of Guaranteed Life and Brilliancy to Fit any System. 
G & 0 R G E S ' V A L E hy T { N E, | In ordering, please state for what System they are required. 
alii psapapinpacandglgann ‘WESTERN AGENTS FOR OKONITE WIRES AND CABLES. 
SOLE AGENT, | WRITE FOR PARTICULARS. 
OFFICE, - - = 160 WATER STREET, N. Y. WH CAN HELP Vou. 
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Self-Lubricating Principles 


Mark the second great advance in Steam Engineering, and 1312 
represent the Highest Type of 








THE WESTINGHOUSE MACHINE CO. 


Pittsburgh, Pa. 





siNG DEPARTYp -y 


W % h CONTROLLED BY 

: . estinghouse, Church, Kerr & Co. 

The Single-Acting and Teenage, Ee 
{56 and 158 Lake Street.................. Chicago. 


Fairbanks & Co. 


and 304 Washington Avenue...... St. Louis. 
NN ME asides 40440 0seere el Karsas City. 


COMMERCIAL ECONOMY. _ ,,, “tal and Montana Machinery Go, 


st Cranite Street................ Butte, Mont. 


Parke & Lac 


2! and 23 Fremont Street, ay. Francisco. 
33 and 35 N. Front Street... .Portiand, Or. 


The D. A. Tom ompkins Co, 


36 S. College St...... harlotte, N 
46 &. Pryor St... .... died, 
Ceorgia. 





The PRICE of your BOILER is a small item in 
the COST of your POWER. 


The BOILER bill is paid only once. The COAL bill EVERY DAY. 
Repairs cost TIME, often more valuable than the WHOLE PRICE of 
your Steam Plant. 





For Electric Lighting 





Jarvis Engineering Company 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


and Power Stations. 





FOR ECONOMY, SAFE RAB 
CONOMY, S TY AND DU ILITY, USE THE ARMINCTON & SIMS ENGINES. 


JARVIS BOILER SETTING, 


AGENTS FOR 


BABCOCK & WILCOX WATER TUBE SAFETY BOILER. 





The Best for All Steam 
Power or Heating 
Purposes. 





to burn Anthracite Coal and Coke Srreenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD GRATE BARS. 


81 LAKE ST., 


CHICAGO. 





61 OLIVER ST., 


BOSTON. 


109 LIBERTY ST., | 


NEW YORK, 





SEND FOR NEW CATALOGUE. 


THE ARMINGTON & SIMS 
Automatic Cut-Of Engine, 


uy FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE REQULATION, 








416 H.P. AT HOTEL PONCE DE LEON, ST. AUGUSTINE. FLA. 





MANUFACTURED BY 





ECONOMICAL OF FUEL, 


SMALL SPACE REQUIRED, 
MODERATE PRICE, 


OVER 2,500 ENGINES IN USE. 


——SEND FOR CIRCULAR.— 





80 CORTLANDT ST., NEW YORE, U. 8. a 


107 Hope St., Glasgow, Scotland, 
La Madeleine les Lille, France, 


Berlin, Germany. Association. 


January 17, 1888. 


The regular annual meeting of | 
the National Electric Light Asso- 
ciation will be held at the Monon- 

MAS BAHIA, BRAZIL, Manceicamoa = |@ahela House, Pittsburgh, Pa., 
LONDON. ENGLAND, 114 Newgate St. CEYLON, E. I, Walker Brothers’ | Feb, 21-22-23. All communica- 


MANCHESTER, ENGLAND, 3 Victoria Building. MOSCOW, RUSSIA, Alexander Bary. 
PARIS, FRANCE. 20 Boulevard Voltaire. GENOA, ITALY, Enrico Wehrli. tions relating to this convention 
to be addressed to, 


HAVANA, CUBA, W. I., 116% Calle de la Habana. BOLOGNA, ITALY, Alfredo Edimann, 
S. A. DUNCAN, 


SYDNEY, N. S. W.,.3 Spring St BARCELONA, SPAIN, Alfonso Flaquer. 
Chairman Executive Committee, 








SEND FOR VALUABLE BOOK ON STEAM, FREE ON APPLICATION, AS ABOVE OR 


SAN FRANCISCO, CALIFORNIA, Chas. G. Ewing. 


BOSTON. MASS., 8 Oliver St. 
ROTTERDAM, HOLLAND, La Grange & Co. 


PHILADELPHIA, PA., 32 North sth St. 
CHICAGO. ILL.. 64 South Canal St. 
NEW ORLEANS, LA.. $7 Carondelet St. 





The National | 
Electric Light | 





Ome eee 


‘FOR SALE. 33 


One 30-LIGHT EXCELSIOR DYNAMO, with latest 
improved regulating device; with 30 SINGLE 
ARC LAMPS; nearly new. 


| TWO 2%-LIGHT Bae ELSIOR DYNAMOS, with 50 
SLNGLE ARC LAMPS. 
| TWO 30-LIGHT WESTERN ELECTRIC DYNAMOS 
with extra armature and 60 DOUBLE LAMPs; 
have only been in use three months. 


FOUR 15-LIGHT ARNOUX-HOCHAUSEN DYNA- 
MOS, and one extra armature, and €0 SINGLE 
ARC LAMPS; all in good conuition. 


FOUR 10-LIGHT WESTON DYNAMOS, and 100 
SINGLE LAMPS. 


Will be sold cheap; will be divided to suit pur- 
chasers. Addiess 


APPARATUS, 303 Walnut Street, Phila 





4 A R D 4 U Be} 3 E R. Care Alleghany County Light Co., 





or all Miostaseet vespoues "Key Rots Sch, He as ordered Wher PITT SBURGH, PA. 


cians Rubber Hook we window Soom bos cath H 
phone Receivers, Battery Cella: Elect Electric Lamp Switch Handles, etc., etc. 

THE BUTLER HARD RUBBER COMPANY, 
33 MERCER STREEDT, NEV Tonk. 





ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
18 Park Row, New York. P. 0. Box, 8,329. 





Gtandard , Pilectrical ; Works, 


MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


== PALL BELLS, “POST'S” MAGNETO BELLS, 












































PINS and BRACKETS, BATTERIES, &c., &c. 


—_$> _ W sToce:—FULL LINE 


TRON. STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
Sole Manufacturers of the Hess System, Guest Call, Fire Alarm and Annunciator Combined. 


(@” ESTIMAIES FURNISHED. SEND FOR CATALOGUES AND PRICES. 1 
Cincinnati, Ohio, U.S. A, 
. 





FOR SALE. 
70 Brady Mast Arms will be sold 
at a very low price, 





| dddress: 


hina Exectric Licut Co., 


W. H. MOORE, Mar. 


Iuiiiary Fire Alarm €o., 


Licensees of the GAME- 
WELL AUXILIARY 
FIRE ALARM oCoO., 15 
CORTLANDT ST., N. Y. 
Parties interested in 
AUXILIARY FIRE 
ALARM are invited to 
call or address as 
above. 








ELECTRICAL REVIEW 








February 25, 1888 










AS GOorD 


We have a Considerable Quantity of 


K HR IT W LR 4, 


Size No. 13 B.& S., Gauge 6-32 Insulation, which has been in use, but is practically 


AS NEW. 


WewillsendaSample of this Wire and quote avery low price to anyone who inquires. 


WESTERN ELECTRIC COMPANY, 


CHICAGO, ILL. 





N BELL 


NO BATTERY RE- Maeveto Ext 
QUIRED. - 
NOT LIABLE 
GET OUT OF 
ORDER. 


ALWAYS READY \ 
TO USEIN CONNECTION WITH 
TO WORK. 


Signa BE. 


MANUFACTURERS of EVERYTHING ELECTRICAL. 
District Call Boxes. 
Learners’ TelegraphInstruments. 

len Siteiar tite, Electric Bells, Etc., Ete. 
- CHARLES & GERMAN STS., 


VIADUCT MANUFACTURING CO. °°° oto sore, SID. 


A. G. DAVIS, President. 


Grimshaw Patented White Core 
WIRES and CABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE CO., 


R. E. Gattaner, Secretary. SOLE MANUFACTURERS, 
J. W. Goprrey, Gen’] Manager. 
452 BROADWAY, N. Y. 


AUBURN ELECTRIC CLOCK CO. 


WATCHMAN’S REGISTER AND 


FIRE ALARM. 
No. 3 GREEN STREET, AUBURN, N. Y. 


Arrangements are now being made with responsible Elec- 
trical Concerns to handle these Registers. Write for Catalogue and prices, 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 




































W/ GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. | 


a y | . | 


b Figl a 
7 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


JA / lA 
STU Sphc tz 








America HL Telephone Capa 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
auences thereof and liable to suit therefor. 





GOLD MEDAL 


AWARDED 


THE WATERHOUSE SYSTEM 
ELECTRIC LIGHTING 


Mechanics’ Fair, Boston, 
December, 1887. 


We are informed the award is based on “‘the remark- 
able tests of the capacity of the apparatus in govern- 
ing are light circuits and also the peculiar use of 
magnets, both requiring the exercise of a high degree 
of inventive skill and applied science of great value,” 
etc., etc. 





gh 





We invite you to compare the Waterhouse System with any system in the 


world. It is an improvement in electric lighting. 


THE WATERHOUSE ELECTRIC AND M’F’G CO., 
FACTORY, COLT’S WEST ARMORY. HARTFORD, CONN. 


CHAS. K.WEAD, Pres. 





H,.M. LINNELL, Gen’l Manager. 


The Hartford Dynamic Company, 


CONTRACTORS AND EXPERTS, 


Contract for the erection and installation of Steam and Electric Plants 
complete from the fire box to the lamp. 
THEY CLAIM. 


1. That a good light with safety for the Consumer, and dividends to the Stockholder, 
depend as much upon the Zine as the Station. 

2. That the services of an independent Expert are as necessary to the intending Pur- 
chaser of a Plant, as those of an Architect to the House Builder. 

8. That the Profits from most existing Plants can be largely increased, and many 
non-paying Plants be made profitable by the advice and assistance of Haperts. 

If You intend Purchasing or Enlarging your Plant, or 


If you are dissatisfied with the net earnings of your Plant as compared with the 
representations which induced you to purchase, correspond with the 


HARTFORD DYNAMIC COMPANY, Hartford, Conn. 
mam Wollnlan Bat Halder 





AUTOMATIC CULOFF 
ENGINES 






bod: 
ay ying & mew system 


Regula. 








> 9,1 for circulars to 
Sy: W. B.Santley & Co, | Sister oo feaioee rte senete 
BALL ENCINE CO., ERIE, PA * 


WELLINGTON, 0. 


The SHAW & GEARY 
NORWAY IRON FRAME BELLS 


HAVE NO EQUAL FOR BEAUTY OF FINISH, DURABIL. 
ITY AND CHEAPNESS. 


SHAW & CEARY, 


53 & 55 North Street, Philadelphia." 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From 10 to 100 Candie Power. DYNAMO MA- 
CHINES of improved Construction. 





Seventh 





Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT GAMBRIDGEPORT, MASS. 
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ELECTRICAL REVIEW 








Every reader of this paper should send 25 


37 cents (or order of his newsdealer) ScriBNER’s 





Macazin_E for March, which contains Mr. Frank- 
| 


lin Leonard Pope’s article on 


THE ELECTRIC MOTOR AND ITS APPLICATIONS, 


with 14 illustrations. This paper is of especial importance 
to you, but the other 112 pages in the number you will find 


of hardly less interest. 


Get the number now, before you forget it. 


CHARLES SCRIBNER’S SONS, Publishers, 
New York 





Shultz Belting Company, 


MANUFACTURERS OF 


SHULTS PATENT FULLED LEATHER ERELTING AND LACE [LL EATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St, Louis, Mo. 
ly ; the interi { 
green als ae as ea a send oun ee Se Bi 
ELECTR GH BELT qapk a Agents in all lettion’ Bend for trial ~~ 


THE TREMONT ELECTRIC LIGHTING COMPANY, 
Arc and Incandescent Electric Lighting 


Incandescent Lamps for Dynamos and Batteries, Motors of all Sizes and Descriptions, 
Primary and Storage Batteries for all purposes. 


OFFICE & WORKS, Cor. CONGRESS AND A STS,, BOSTON MASS. 


» NEW ENGLAND 
BUTT C0., 


Providence, R.I., 


MANUFACTURERS OF 


| Ie BRAIDING MACHINERY 
, "Telegraph, 
an i re ee. 
: ELECTRIC-LIGHT WIRE. 


ys AND DOUBLE 












ae 


A eat 


for Silk, 
and Cotton Braid. 


16x24 DUUBLE BRAIDER. 


THE BEST LAMP. 
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THE BEST DYNAMO. 





“P, & B.” WEATHER-PROOF LINE WIRE. 


FOR ELECTRIC LIGHT PURPOSES, 





The Insulation resistance is good, and is not affected by moisture, 
heat, cold, acids or alkalies. 


THE ELECTRICAL SUPPLY CO., 
171 Randolph Street, Chicago, 17 Dey Street, New York, 








Factories: ANSONIA, CONN. 








For the Electrical Review’: New 


Branch Office: 125 W. 6th STREET, KANSAS CITY, MO. 
W R | T Fo Catalogue of all Electric” and Scien- 
tifle Books. 


13 PARK ROW. NEW VORK. 


E. E. oueren & vlan 143 Centre St, N. Y 
Machinists, Manufacturers 
and Dealers. 
Machinery suitable for 


Electrical Goods, 
Milling Machines, 
Drills, Lathes, 

Planers, Ete., Ete. 





























SCREW MACHINES WITH OR WITHOUT WIRE FEED. 





BOLT HE CAL R EVIEW 


February 35, 1888. . ; 
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THE OKONITE CO. 


No. 183 Park Row, New York. 


INSULATED WIRES AND CABLES. 


WILLARD L. CANDEE, 


TREASURER. 


A. CHEEVER, 


PRESIDENT. 


CHAS. 











fhose who Have used OKONITE Wires and Cables are unanimous in their declarations that it is the best 
insulated medium in the market, and as for durability and toughnoss of compound, it is unsurpassed. 


SOLE MANUFACTURERS OF THE CELEBRATED OKONITE TAPE. 





MINNESOTA BRANCH, 
Minneapolis Electric Co., Minneapolis. 


PHILADELPHIA BRANCH, | 


CHICAGO aC H, 
$ & 4) LaSalle St., Chicago, 


ieensas RR ANCH, 





Midland Electric Co. -; Omaha. Novelty Electric Co., 5th & Locust Sts., Phila. | 

| 

SOUTH AMERICAN BRANCH: 

West Coast Telephone Co., <- <~- Valparaiso; Chilli; Guayaquil; Ecuador | 


Ansonia Brass & Copper Co, 


—-SoLE MANUFACTURERS OF — 
A. A. COWLES’ PATENTED 


FIRE-PROOF AND WEATHER-PROOF 


ELECTRIC LIGHT LINE WIRE. 





(Se Oe 
, RQ NL 
fo’ aa8 é 





CUT SHOWING STYLE OF INSULATION. 
4 —Copper wire. 
B. B.—T wo Braids, saturated with Fire-Proof Insulation. 
C.--Braided Cotton, saturated with a Black, WeaTHER-PRooF Composition. 
SAMPLES FURNISHED UPON APPLICATION. PURE ELECTRIC COPPELL 
WIRE, BARE AND COVERED, OF EVERY DESCRIPTION. 
WAREROOMS: 
19 and 21 CLIFF 8T., NEW YORE. 64 WASHINGTON ST., CHICAGO, ILLS. 
FACTORIES, A ANSONIA, CONN. 





DAY’S KERITE INSULATED 


WIRES AND CABLES 


For All ee of Electrical Work. 


Its Durable, 
High Insulating 
Qualities proved 
oy a Satisfactory 


For 
Subterranean, 






Submarine and 
Aerial use In 


Record of un fp. 
Thirty Years. ~RGROUN GABLE =—s_ alll locations. 
pxpe® mt NE 
_————_—— OR © pLEPE amen 
Electrical Engineers of the longest experience recommend KERITE as the most reliable insulation 


Our superior facilities enable us to offer Kerite wire, either plain taped o1 
Our KERITE tape sticks permanently, and isthe only satisfactory t ape for out- 


CLARE B. HOTCHKISS, Gen’l Ag’t, 16 Dey St., New York. 
«Hil AGO OFFICE, 154 La Salle St. BOSTON OFFICE, 12 Broad St. 
THE CALLENDER INSULATING AND WATERPROOFING CO., 


45 BROADWAY, NEW YORK, 
— MANUFACTURERS OF — 


BITITE AND TRINIDAD 


INSULATED WIRES AND CABLES. 


* Bitite Wires for use underground, in plaster, damp places, etc., etc. Trinidad Wires for Line 
Work in place of Underwriters’. Electric Light Wires of all Sizes a Specialty. 


The Brosh-Swan Eleetrie [ight bi. 


OF NEW ENGLAND. 


w. Ls STRONG, President, GAYLORD McFAL 
D. JUILLIARD, Vice-President. Ae Seorear?. ABORN, Treasurer. 


“MH Blizaheti Street, ‘lew York. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTATJ.ATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. ” 


under all circumstances. 
braided, at a low price. 
of-door work. 








THE Are Lights of various Sizes. 
SYSTEM i Arc and Incandescent Lights from one Nynamo and Circult. 
incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced, Surveys and Estimates Furnished by Experts 








The Brush System 


Of Are and Incandescence Electric Lighting Apparatus and| inter’ & 202 N. THIRD ST. 


Motors is far 


AVEAD OF ALL OTHERS. 
Bs 


| 
For Catalogues and Estimates add | 





THE BRUSH ELEC ¢ co, =f 


CLEVELAND, OHIO. 
OR 


WM. F. SWIFT, Secretary, 


| Patent Office. 





No. 36 UNION SQUARE, NEW YORK. 


HOLMES, BOOTH & HAYDENS, 


25 PARK PLACE, NEW YORK, 


MANUFACTURERS OF 


Bare and Insulated Wire. 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. 
Copper Magnet Wire, Flexible Silk and Worsted Cords, for tncandescent Lighting. 

Lead Covered Copper Wire, for inside use. 

Round and Fiat Copper Bars, for station work. 

insulated Iron Pressure Wire, Patented Barbed Copper Lighting Protector Wires 


FACTORIES, WATERBURY. CONNECTICUT. 
——SOLE AGENTS FOR—— 
THE FOREST CITY CARBON MANUFACTURING CO. 
THOMAS L. SCOVILL, New York Agent. 
J. L. BARCLAY, Selling Agent, 185 Dearborn St., Chicago, Ill. 


BRIDGEPORT BRASS CU. 


BRIDGEPORT, CONN. 


INCORPORATED i865. 


BRASS, COPPER * CERMAN SILVER 


WIRE AND ROLLING MILLS, 


MAPUFACTURERS OF PATENTED ELECTRIC LICHT WIRE, 


BARE AND INSULATED WIRE FOR ELECTRIC CONDUCTORS OF ALL DESCRIPTIONS 


Hichesr Tenswe STRENGTH. pa x Bh TO 


IGHEST CONDUCTIVITY. 
For Long Distance Telephone and Telegraph Service. 


Sole Agents for the BRIDGEPORT ELECTRIC MFG. CO. 


nec 


TUCKER ELECTRICAL MFG. CO, 


GENERAL CONTRACTORS, 
OFFICE, 35 BROADWAY. NEW YORK CITY. 























ALFRED F. MOORE, 


Manufacturer of 
Insulated Wire, |i | 
cummin) 


REGISTER SPRINGS A SPECIALTY. 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Annunciator Wire, 
Magnet Wire, and Flexible Cordage, 


 MLIIISIDS| 








PHILADELPHIA, P PA. 


eieStnioat EXPERT 


In Patent Causes. 
J. KINTNER, 


No. 265 Broadway. 
Late Principal Examiner Class of Electricity U. 8. 





THE 


CARL HERING, M. E., 


Consulting Electrical Engineer. 
2a ivi ttl IN 


Leather Link Belt e.. 








AMERICAN PAT. JOINT, 
A new omnes in i ee which has heen tested for vasning 





711 


PINE STREET, 


ST. LOUIS, MO. 


Dynams w success, Write for 
Prices to pon A. SCHIEREN & CO., 47 Ferry Street, New York. 
Bramcues: 416 Arch 8t., Philadelphia; 86 Federal 8t., Boston 














